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Deae  Governor  Dukakis: 

1  am  forwarding  to  you  a  copy  of  the  Windsor  Dam,  Quabbin  Spillway  & 
Goodnough  Dike  Phase  I  Inspection  Report,  which  was  pr^ared  under  the 
Hatlonal  Program  for  Inspection  of  Hon-Fcdcral  Dams*  This  report  is 
1.-.-  ..^resented  for  your  use  a^  la  based  upon  a  visual.  Inspection,  a  review 
o£  the  'past  -perfoxnaace  and  a  brief  hydrological  study  qf  the  dasi,  A 
>2^- .brief  assesaaentr4n  included  at  the  begltmlng  of  the  report*  I  have 
^^^pproved  the  xeport/fuid -eupport  the  findings  and  recosmendatlbns 

.in  Secticm  7  and  ask  that  you  keep  me  informed  of  the  actions 
to>lag>Xeneat-Cliam*  This  foUow-np  action^  a  vitally  Important 
^^^^■•part  of  ^Is  program*^  ..  ... 

-c<’P7  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Connonwealth 
_  of  Massachusetts*  In  addition,  a  copy  of  the  report  has  also  been  fur¬ 
nished  the  owner,  the  Metropolitan  District  Commission,  Conaonwsalth  of 
i!. .  SoBSXset  Street,  Boston,  Massachusetts  02108,  ATTN: 

Martin  Weis,- Chief  JtnglaMr*  - 

.®®P***  -tbto  ^report  will  be  wade  available  to  the  public,  upon 
2^-  T>yT^^:'bf flee  under  Freedom  of  Information  Act*  In  the 

..  case  of -this  report  the  xelaaae  date  will  be  thirty  days  from  the  date 
of  this  letter.  •  .  "  " 

1  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
-fbivlTonnental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  projran.  _ 

Sincerely  yours. 


Incl 

As  stated 


P*'  CHANDLER 

Clonal,  Corps  of  Engineers 
DlMslon  Engineer 
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Quabbin  Reservoir  was  created  by  the  Metropolitan  District 
Commission  in  the  late  1930's  by  construction  of  Winsor  Dam, 

Quabbin  Spillway  and  Goodnough  Dike.  By  virtue  of  both  storage 
and  height,  the  structures  are  classified  as  "large"  In  size. 

‘^Winsor  Dam  and  Goodnough  Dike  are  full  hydraulic  fill  earth 
embankments,  having  maximum  heights  of  170  and  135  ft.  and- lengths 
of  2640  and  2140  ft. ,  respectively.  Quabbin  Spillway  is  an  ungated 
masonry  weir,  having  a  maximum  height  of  approximately  14  ft.  and 
an  overall  length  of  405  ft. 

The  projects  are  in  excellent  to  good  condition.  There  were 
no  obvious  signs  of  failure  or  conditions  which  would  warrant  urgent 
remedial  treatment. 

Hydraulic  analyses  indicate  that  the  Quabbin  Spillway  in  com¬ 
bination  with  the  auxiliary  spillway  at  Winsor  Dam,  are  adequate  in 
size  to  safely  pass  the  test  flood,  calculated  from  the 
probable  maximum  flood,  without  overtopping  Winsor  Dam  or  Good¬ 
nough  Dike.^ 

Because  of  the  importance  of  these  structures  for -water  supply 
to  the  Greater  Boston  area,  because  of  the  high  hazard  potential  in  the 
event  of  a  failure,  and  because  the  embankments  are  hydraulic  fUl  with 
relatively  steep  slopes,  it  is  recommended  that  the  MDC  undertake  a 


BRIEF  ASSESSIVIENT  (continued) 

detailed  investigation  of  embankment  stability  under  static  and  earth¬ 
quake  loading. 


HALEY  &  ALDRICH,  INC. 


President 


This  Phase  I  Inspection  Report  on  Windsor  Dam,  Quabbin  Spillway  &  Goodnough  Dik 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


/T' 


CHARLES  G.  TIERSCH,  Chairman 

Chief,  Foundation  and  Materials  Branch 

Engineering  Division 


FRED  J.  f^V^S,  Jr.,  Member 
Chief,  De^n  Branch 
Engineering  Division 


SAUL  COOPER,  Member 
Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


'^E  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Rec¬ 
ommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from  the 
Office  of  Chief  of  Engineers.  Washington.  D.  C.  20314.  The  pur¬ 
pose  of  a  Phase  I  Investigation  is  to  identify  expeditiously  those 
dams  which  may  pose  hazards  to  human  life  or  property.  The  as- 
ses-^n.ent  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and  analy¬ 
ses  involving  topographic  mapping,  subsurface  investigations,  test- 
ting,  and  deailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
id<*ntify  any  need  for  such  smdies. 

In  reviewing  this  report,  it  should  be  realized  that  the  re¬ 
ported  condition  of  the  dam  is  based  on  observations  of^field  condi¬ 
tions  at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability  and 
safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may 
obscure  certain  conditions  which  might  otherwise  be  detectable  if  in¬ 
spected  under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nanire.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the  condi¬ 
tion  of  the  dam  at  some  point  in  the  future.  Only  through  continued 
care  and  inspection  can  there  be  any  chance  that  unsafe  conditions 
be  detected. 

Phase  I  investigations  are  not  intended  to  provide  detailed  hy¬ 
drologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  test  flood  is  based  on  the  estimated  "probable  maximum 
flood"  for  theregion  (greatest  reasonably  possible  storm  runoff),  or  a 
fraction  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydro- 
logic  and  hydraulic  srudies,  considering  the  size  of  the  dam,  its  gen¬ 
eral  condition  and  the  downstream  damage  potential. 
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1. 1  GENERAL 


I.  PROJECT  INFORMATION 


A.  Authority.  Public  Law  92-367,  August  8,  1972,  author¬ 
ized  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams  with¬ 
in  the  New  England  Region. 

Haley  &  Aldrich.  Due.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the  State  of  Massa¬ 
chusetts..  Aut^rization  and  notice  to  proceed  were  issued  to  Haley  & 
Aldrich.  Inc.  under  a  letter  dated  26  April  1978  ^om  Colonel  Ralph 
T.  Carver,  Corps  of  Engineers.  Contract  No.  DACW33-78-C-0301 
has  been  assigned  by  the  Corps  of  Engineers  for  this  work.  Camp, 
Dresser  A  McKee,  Inc.  was  retained  as  consultant  to  Haley  A  Aldrich, 
Lac.  on  dae  structural,  mechanical/ electrical  and  hydraulic/ hyrologic 
aspects  of  the  investigation 

B.  Purpose.  The  primary  purposes  of  the  National  Dam  In¬ 
spection  Program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-Federal  inter¬ 
ests. 


2.  Encourage  and  prevare  the  states  to  initiate  quickly  ef¬ 
fective  dam  safety  programs  for  non-Federal  dams. 

3.  To  update,  verify  and  complete  the  National  Inventory 

of  Dams. 
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1.2  PROJECT  DESCRIPTION 


f 


[ 


A.  Location.  Winsor  Dam  la  located  on  the  Swift  River,  at  the 
boundary  between  the  towns  of  Belchertown  and  Ware,  Maaaacfausetts. 
The  Quabbin  Spillway  and  Goodnough  Dike  are  located  nearby  in  the 
town  of  Ware.  The  Location  Map  on  page  Till  shows  the  location  of 
the  three  structures. 

At  the  time  of  construction,  a  portion  of  Winsor  Dam  as  well  as 
Quabbin  Spillway  and  Goodnough  Dike  were  located  in  the  Town  of  En¬ 
field.  the  corporate  existence  of  which  was  eliminated  when  Quabbin 
Reservoir  was  constructed. 

B.  Dam.  Spillway,  Dike  and  Appurtenamces.  Winsor  Dam  con¬ 
sists  of  a  2640  ft.  long  full  hydraulic  fill  earth  embankment,  an  intake 
structure  discharging  through  a  tunnel  to  an  outlet  structure  and  pow¬ 
erhouse,  and  an  auxiliary  spillway,  as  Shown  in  Appendix  B-54  and 
Appendix  C-1. 

The  maximum  height  of  the  embankment  is  about  170  ft.  and  the 
crest  is  approximately  35  ft.  wide.  A  paved  roadway  on  the  crest 
spans  the  length  of  the  embankment,  liie  normal  operating  level  of 
the  reservoir  is  El.  530,  20  ft.  below  the  top  of  the  dam.  The  up¬ 
stream  face  is  sloped  at  about  2  horizontal  to  1  vertical  above  a  berm 
at  El.  535  and  paved  with  light  riprap.  Below  the  berm,  heavy  riprap 
was  placed  at  1.  5:1  and  flattening  to  3:1  below  the  wave  break.  The 
downstream  face  is  grassed  and  slopes  at  2:1,  2.  5:1  and  2. 75:1  with 
berms  for  drainage  at  the  changes  in  slope.  A  concrete  core  wall  ex¬ 
tends  from  an  elevation  about  25  to  30  ft.  above  the  bottom  of  the  Ham 
to  the  surface  of  rock,  below  which  is  a  grout  curtain  20  ft.  into  rock. 
The  embankment  is  shown  in  Photos  No.  2,  3.  4,  5  and  8  in  Appendix 

C.  A  profile  and  a  cross-section  at  the  top  of  the  dam  are  shown  in 
Appendix  B-58  and  B-S9,  respectively. 

An  intake  structure.  Photo  No.  9,  is  located  on  the  right  side. 
The  157-ft.  long  "Intermediate  Intake"  shown  in  Appendix  B-60  up¬ 
stream  of  the  Intake  structure  feeds  a  68-ln.  diameter  conduit  and  a 
48- in.  diameter  conduit  which  go  to  a  power  house  at  the  outlet  struc¬ 
ture  downstream.  The  outlet  channel  from  the  power  house  discharges 
into  the  Swift  River.  Regulating  outlets  are  further  described  in  Sec¬ 
tion  1.  3J . 

An  auxiliary  spillway  located  beyond  the  right  abutment  of  Wln- 
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aor  Dun  consists  of  a  gsntlj  sloped  grassed  approach  channel  and 
circular  concrete  cutoff  wall  with  "quarry  faced  ashlar"  at  die  crest. 
This  spillway  Is  only  Intended  to  provide  emergency  overflow  at  El. 

536  in  case  of  extreme  high  water.  Photos  No.  11  and  12  and  Appen¬ 
dix  B-61  show  details  of  the  auxiliary  spillway. 

Quabbtn  Spillway  Is  located  approximately  1000  ft.  east  of  the 
left  abutment  of  Winsor  0am.  It  consists  of  an  approach  channel,  a 
405  ft.  long  masonry  concrete  weir,  discharge  pool  and  spQlway  chan¬ 
nel,  shown  in  Appendix  B-62  and  Appendix  C-2. 

The  approach  channel  is  approximately  80  ft.  wide  and  650  ft. 
long,  excavated  into  rock  and  shown  in  Photo  No.  21.  The  channel 
bottom  drops  8  ft.  from  Quabbin  Reservoir  to  the  spillway  weir. 

The  spillway  weir  is  370  ft.  long  with  a  crest  elevation  of  530 
and  has  a  34  ft.  8  in.  long  side  discharge  at  El.  528.  Currently  2  ft.  . 
of  flashboards  are  in  place  on  the  short  section.  Refer  the  Photos 
No.  13,  14,  16.  19  and  20  for  the  correct  configuration  of  the  weir 
as  shown  sketched  in  Appendix  C-2. 

The  discharge  pool  was  excavated  into  rock,  as  was  the  long 
spillway  discharge  chazinel.  The  discharge  channel  has  a  width  of  ap¬ 
proximately  30  ft.  and  length  of  2300  ft.  from  the  discharge  pool  to 
die  convergence  point  with  the  Swift  River.  Photos  No.  22,  23,  24 
and  25  show  features  of  the  spillway  discharge  channel.  Cross-sections 
of  excavations  for  the  spillway  channel  are  shown  in  Appendix  B-63. 

Goodnough  Dike  consists  of  a  2140  ft.  full  hydraulic  fill  embank¬ 
ment  with  no  appurtenances.  The  dike  Is  shown  in  Appendix  B-64  and 
Appendix  C-3. 

The  Tnaxinmin  height  of  the  embankment  is  about  135  ft.  and  the 
crest  Is  approximately  35  ft.  wide.  A  paved  roadway  on  the  crest 
spans  the  length  of  the  embankment.  Tlie  top  of  the  dike  is  approxi¬ 
mately  20  ft.  high  than  the  normal  operating  level  of  El.  530  at  Quab¬ 
bin  Reservoir.  The  side  slopes,  zoning,  impervious  core  and  grout 
curtain  for  the  embankment  are  of  the  same  design  and  construction 
as  Winsor  Dam.  Photos  No.  27  through  32  show  the  Goodnough  Dike 
embankment.  Cross-sections  and  a  profile  on  the  centerline  of  the 
dike  are  shown  in  Appendices  B-67  and  B-68,  respectively. 

C.  Size  Classification.  Winsor  Dam,  Quabbin  Spillway  and 
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Good2X)ugh  Dike  impound  a  reservoir  with  a  maTiimiin  storage  esti¬ 
mated  to  be  1.  810,  000  acre-feet.  Winsor  Dam  and  Goodnough  Dike 
have  a  TTi^Tr<pn»in  hei^t  of  170  and  135ft. ,  respectively.  Storage  of 
more  50, 000  acre-feet  and/or  height  greater  than  100  ft.  classi¬ 
fies  these  structores  in  the  "large"  category  according  to  guidelines 
established  by  the  Corps  of  Engineers. 

D.  Hazard  Classification.  The  structures  are  currently  clas¬ 

sified  as  having  a  "high"  hazard  potential  In  the  Corps  of  Engineers 
National  Inventory  of  Dams..  A  &ilure  of  Winsor  Dam  or  Goodnough 
Dike  would  cause  a  loss  of  life  estimated  in  previous  inspection  re¬ 
ports  between  2  and  300  persons.  A  review  of  the  downstream  con¬ 
ditions  indicate  that  between  25  and  100  residential,  industrial  and 
commercial  properties  would  be  innnndated  in  the  developed  areas 
of  Beaver  Lake.  Palmer,  and  Three  Rivers.  There  is  no  question 
that  the  economic  losses  associated  with  such  an  event  uould  be  cata¬ 
strophic.  A  failure  of  Quabbin  Spillway,  however,  would  result  in  a 
much  lesser  flow  which  would  not  present  any  v<aparH« 

downstream.  Therefore,  it  is  recommended  that  tK^^igh' '  haz^pw 
potential  classification  be  retained  for  the  Winsor  Da^TUiil  OoCS^ugh 
.Dike  and  that  a  "low"  hazard  classification  be  assigned  to  Quabbin 
Spillway. 

E.  Ownership.  The  three  structures  are  owned  by  the  Metro¬ 
politan  District  Commission,  Water  Division,  of  the  Commonwealth 
of  Massachusetts.  The  owner's  address  is  20  Somerset  St.,  Boston, 
MA  02108 

F.  Operator.  The  following  individual  has  day-to-day  respon¬ 
sibility  for  the  operation  of  the  project: 

Mr.  Harold  E.  Mellit^  Jr. 

Metropolitan  District  Commission 
Winsor  Dam 
Ware  Road 

Belchertown.  MA  01007 
(Phone:  413/323-6921} 

Mr.  Mellin  represented  the  owner  during  this  investigation. 

G.  Purpose  of  Dam.  The  primary  purpose  of  Quabbin  Reser¬ 
voir  is  to  provide  a  potable  water  supply  for-tbe  Metropolitan  Water 
District,  a  group  of  more  than  30  cities  and  towns  in  the  Greater 
Boston  Area. 


In  addition,  the  reservoir  and  reservation  provide  recreation  in 
the  form  of  boating,  fishing,  hiking  and  picnicking.  The  Quabbin  Rese- 
voir  Reservation  is  also  an  important  wildlife  habitat. 

H,  Design  and  Construction  History.  The  design  and  construc¬ 
tion  history  of  Winsor  Dam.  Quabbin  Spillway  and  Goodnough  Dike 
which  form  the  Quabbin  Reservoir  is  well  documented  due  to  the  size 
and  importance  of  the  project.  Several  technical  papers  addressing 
this  interesting  work  were  published  in  professional  journals.  The 
following  narrative  is  based  largely  upon  the  papers  by  Dore^  (2935) 
and  Winsor^  (1938). 

Tht  idea  of  formingQuabfainReservoLrto  supplywater  to  the  City 
of  Bos  ton  was  conceived  by  the  MDC  prior  to  1920.  A  number  of  test 
borings  were  made  in  1920  and  1921  as  part  of  a  preliminary  investi¬ 
gation  concerning  the  general  location  of  the  dams.  By  1929,  a  large 
number  of  borings,  described  in  detail  by  Hammond^  (1929)  confixmed 
that  the  general  sites  chosen  for  the  project  were  overlain  by  deep 
(greater  than  100  ft. )  glacial  deposits  of  pervious  sands,  gravels, 
cobbles  and  boulders. 

The  valleys  chosen  for  Winsor  Dam  and  Goodnough  Dike  are  long 
and  wide,  requiring  construction  of  earth  embankments  rather  than 
concrete  gravity  dams.  Investigation  of  possible  borrow  areas  re¬ 
vealed  abundant  materials  suitable  for  earth-type  dam  construction. 

The  water  tables  at  the  two  sites  were  between  120  and  130  ft.  above 
bedrock,  presenting  an  additional  construction  consideration  relating 
to  excavation  through  pervious  glacial  deposits.  It  was  decided  to 
sink  two  exploratory  caissons,  one  at  each-site,  to  further  investigate 
the  overburden  characteristics,  the  feasibility  and  cost  of  open  and 


"Design  and  Progress  on  the  Construction  of  Dams  for  Quibbin 
Resevolr"'  by  Stanley  M,  Dore,  Journal  of  the  Boston  Society  of 
Civil  Engineers,  July  1935, 

"Quabbin  Reservoir  -  Recent  Developments  in  the  Construction  of 
the  Ware-Swift  Water  Supply  for  the  Metropolitan  District"  by 
Frank  E.  Winsor,  Jovr  nal  of  the  Boston  Society  of  Civil  Engineers, 

"Diamond  DrUl  Borings  for  the  Swift  River  Dams"  by  N.  Leroy 
Hammond,  Jbumal  of  the  Boston  Society  of  ClvU  Engineers,  Jan¬ 
uary  1928. 
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pneumatic  caisson  construction  and  the  possibilities  of  lowering  the 
groundwater  by  pumping.  The  contract  fbr  this  work  was  awarded  In 
September  1931.  and  was  completed  about  a  year  later. 

The  exploratory  caissons  measured  32  ft.  long  by  12  ft.  wide. 
Open  dredging  methods  proved  unfeasible  below  depths  of  about  50  ft. 
in  the  dense  granular  soils.  A  compressed  air  method  was  then  suc¬ 
cessfully  adopted  for  sinking  the  caissons.  Air  locks  were  installed 
over  the  working  wells  and  maximum  air  pressures  of  about  33  psi 
were  used  to  advance  and  seal  the  caisson  to  ledge  "in  the  dry"  about 
70  ft.  below  river  level  at  the  Winsor  Dam  site.  Information  ob¬ 
tained  from  the  sinking  of  these  caissons  and  the  pumping  carried 
on  from  them  indicated  the  construction  method  was  feasible  for  use 
as  a  cutoff  wall  at  both  sites  and  the  most  economical. 

While  the  sinking  of  the  exploratory  holes  was  underway,  work 
to  divert  the  Swift  River  during  construction  was  begun  at  the  Winsor 
Dam  site.  The  stream  control  works  consisted  mainly  of  the  30-ft. 
effective  diameter  rock  tunnel  under  the  right  abutment.  The  conduit 
was  concrete  lined  and  about  1200  ft.  long.  The  Swift  River  was  di¬ 
verted  dirough  the  tunnel  in  June  1933. 

Two  exploratory  caissons,  in  addition  to  the  one  already  built, 
were  excavated  pneumatically  and  sealed  to  rock  at  the  Winsor  Dam 
site.  Pumping  from  these  three  caissons  from  November  1934  to 
January  1935  lowered  the  water  table  to  approximately  90  ft.  below 
the  river  level  and  maintained  it  at  that  position  until  the  start  of 
core  wall  construction  in  May  1935. 

The  entire  cutoff  wall  at  Winsor  Dam  was  formed  by  a  total  of 
tarty  reinforced  concrete  caissons,  all  except  the  first  one  being  45 
ft.  long  by  9  ft.  wide.  Groundwater  was  effectively  controlled  by 
pumping  from  wells  in  completed  caissons  and  wellpoints  and  sumps 
upstream  of  the  construction.  Due  to  the  effects  of  pumping,  less 
than  20^0  of  the  caisson  work  was  done  under  compressed  air  condi¬ 
tions.  Since  the  overburden  soils  became  more  pervious  with  depth, 
it  was  decided  that  the  caissons  would  be  sealed  to  rock  and  grout 
curtains  installed  20  ft.  into  rock.  The  overburden  and  geological 
conditions  at  die  site  are  shown  in  Appendices  B-55,  B-56  and  B-57. 

Prior  to  sinking  the  caissons,  an  open  trench  was  excavated 
across  the  valley  to  a  depth  of  about  30  ft.  The  trench  was  subse¬ 
quently  filled  with  impervious  "topsoil"  and  compacted  around  the 
concrete  core  wall  in  six- inch  thick  lifts  with  sheepafoot  rollers. 

The  concrete  core  wall  extended  a  minimum  of  25  ft.  into  this  refill. 
This  foundation  work  was  completed  in  the  early  summer  of  1936. 


f 

^  Full  hydraulic  fUl  coastruction  of  the  embankments  was  con~ 

sidered  to  be  the  most  economical  and  desirable  for  stability  and  uni- 
r  fbrmity  of  the  slopes.  Sluicing  of  the  embankments  at  Winsor  0am 

L  began  in  1936.  Materials  were  brought  to  the  hog  box  on  belt  convey¬ 

ors  and  mixed  with  water  jets  to  flow  into  a  steeply  sloped  trough  to- 
f  wards  the  sluicing  line.  The  quality  of  the  core  material  being  pooled 

k.  was  continuously  monitored  and  checked  by  sounding  with  a  rod  and 

sampled  for  inspection  and  laboratory  analysis.  Placement  of  the 
V  4, 000,  000  cubic  yards  of  fill  required  for  Winsor  Dam  was  completed 

•  in  1939.  The  top  30  ft.  of  dam  embankment  was  placed  by  roUed-fUl 
methods.  The  foundation  and  embantonent  are  shown  in  profile  in 
Appendix  B-58.  A  cross-section  through  the  top  of  the  dam  is  shown 

w  in  Appendix  B-S9. 

I  Quabbin  Spillway  is  located  in  a  natural  high  valley  to  the  east 

*  of  the  left  abutment  of  Winsor  Dam.  This  site  was  structurally  de- 
sirable  because  the  spillway  channel  would  be  formed  entirely  in  rock. 

I  from  the  spillway  weir  to  the  Swift  River.  A  spillway  weir  length  of 

about  400  ft.  was  chosen  to  allow  passage  of  floods  up  to  10, 000  cfs 
.  without  flooding  out  the  rock  discl»rge  channel.  It  was  believed  that 

■  floods  up  to  IS,  000  cfs  could  be  carried  with  no  important  scour  of 

the  earth  banks  above  the  rock  channel.  A  plan  of  the  spillway  is 
m  shown  in  Appendix  B-62  and  cross-sections  are  included  in  Appendix 

I  B-63. 


Goodnough  Dike  was  constructed  in  the  period  from  approximately 
September  1931  to  July  1938.  The  dike  is  nearly  identical  in  design 
and  construction  to  Winsor  Dam.  The  core  wall  was  built  as  previously 
described  by  excavating  an  open-cut  trench,  by  sinking  from  &e  bottom 
reinforced  concrete  caissons  sealed  to  each  o^er  and  to  rock,  grouting 
below  the  concrete  core  wall,  and  by  filling  the  wells  of  the  caissons 
and  the  open-cut  trench  with  impervious  soils.  The  geological  condi¬ 
tions  at  the  dike  site  are  shown  in  Appendices  B-65  and  B-66. 

Beaver  Brook  was  initially  carried  past  the  construction  site  In 
a  wooden  flume  about  350  ft.  long.  It  was  dien  dried  up  upstream  fbr 
over  1, 000  ft.  by  subsequent  pumping,  and  eventually  the  brook  flow 
was  through  an  18- in.  pipeline  until  its  subsequent  diversion  across 
the  divide  to  the  Swift  Elver.  The  groundwater  surface  was  lowered 
approximately  90  ft.  during  fbundation  construction. 

Placement  of  the  embankment  by  full  hydraulic  methods  began 
in  December  1934  and  was  completed  prior  to  July  1938.  The  method 
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of  placement  was  substantially  the  same  as  that  for  Winsor  Dam.  A 
profile  on  ttxe  centerline  of  the  dike  and  typical  cross-sections  are 
shown  in  Appendices  B-67  and  B-68,  respectively. 

1.3  PERTINENT  DATA 

Elevations  shown  on  all  record  drawings  and  as  used  in  this  re¬ 
port  are  referenced  to  Boston  City  Base  datum.  To  convert  to  the  Na¬ 
tional  Geodetic  Vertical  Datum  (NGVD),  subtract  6.  049  ft.  from  ele¬ 
vations  which  are  on  Boston  City  Base. 

A,  Drainage  Area  .  The  Quabbin  Reservoir  was  formed  in  the 
1930' s  by  Impounding  the  watersheds  of  the  East.  Middle  and  West 
Branches  of  tfae  Swift  River.  The  186  square  mile  drainage  basin 
which  is  tributary  to  the  Quabbin  Reservoir  Spillway  consists  of  heav¬ 
ily  forested  rolling  terrain.  In  addition  to  &is.  limited  diversion 
from  the  Ware  River  watershed  of  98  square  mQ.es  is  discharged  to 
the  Quabbin  Reservoir  between  October  15  and  June  15  when  flows  on 
the  Ware  River  exceed  85  mgd. 

The  water  surface  area  of  the  reservoir  at  normal  pool  eleva¬ 
tion  is  39.4  square  miles  or  21  percent  of  the  186  square  mQe  water¬ 
shed. 

B.  Discharge  at  Damsite.  Following  completion  of  the  im- 
poimdment  works  in  1940,  it  took  7  years  before  the  reservoir  was 
filled  to  its  capacity  of  412  billion  gallons.  Quabbin's  level  fell  to  45 
percent  of  capacity  in  1967,  following  a  six-year  drought.  No  spill¬ 
way  discharge  occurred  from  1961  to  1976.  The  maximum  recorded 
spUlway  discharge  elevation  was  531.  03  on  AprQ  18,  1953,  Based 
on  the  available  rating  curve,  this  stage  corresponds  to  a  discharge 
of  about  1600  cfs.  The  longest  continuous  spQlway  discharge  oc¬ 
curred  between  April  16  and  May  7.  1978  with  a  maximum  reservoir 
elevation  of  530. 34  (270  cfs)  on  April  24  and  25,  1978. 

In  addition  to  Quabbin  SpQlway  at  crest  El.  530. 0,  there  is  an 
auxiliary  spQlway  at  crest  El.  536.  0.  At  this  elevation,  the  maxi- 
miim  discharge  over  Quabbin  SpQlway  is  reported  to  be  15. 000  cfs. 
Discharges  in  excess  of  this  amount  wQl  produce  water  surface  eleva¬ 
tions  in  the  reservoir  above  El.  536.  0  at  which  point  the  auxQary 
spillway  wQl  begin  discharging. 

An  additional  70  to  75  mgd  discharge  capacity  is  available  through 
Qxe  generating  facQlties  at  the  intake  structure. 


C,  Elevation  (ft,  above  Boston  City  Base) 


1.  Top  Winsor  Data  and  Goodnough 

Dike .  550.  o 

2.  Maximum  pool-design  surcharge. . . .  536. 1 

3.  Design  surcharge  -  original  design. .  536+ 

4.  Full  Hood  control  pool .  536. 1 

5.  Recreation  pool .  530.  0 

6.  Spillway  crest. .  530.  0 

T.  Upstream  portal  invert  diversion 

tunnel. . .  Unknown 

8.  Streambed  at  centerline 

Winsor  Dam .  380.  0 

Goodnough  Dike .  415.0 

9.  Maximum  tailwater .  526.  0 

D.  Reservoir 

1.  Length  of  maximum  pool .  18.0  miles  at  El. 

536.0 

2.  Length  of  recreation  pool .  17.  9  mUes 

3.  Length  of  flood  control  pool .  18. 0  mUes 

E.  Storage  (acre-feet) 

1.  Top  of  dam.. .  1,  810, 000  (Est. ) 

2.  Test  flood  pool .  1. 417, 600  (Est. ) 

3.  Flood-control  pool .  1, 417, 600  (Est. ) 

4.  Recreation  pool .  1,  265, 200  (Est. ) 

5.  Spillway  crest .  1,  265, 200  (Est. ) 

F.  Reservoir  Surface  (acres /sq.  mUes) 

1.  Top  of  dam .  29,  100/45.  5  (Est. ) 

2.  Test  flood  pool . . .  26, 120/40.  8  (Est. ) 

3.  Flood  control  pool .  26, 120/40.  8  (Est. ) 

4.  Recreation  pool .  25, 216/39. 4  (Est. ) 

5.  Spillway  crest. . . .  25,  216/39. 4  (Est. 

G.  Winsor  Dam  and  Goodnough  Dike 

1.  Type . . . Rydraiilic  Fill 

2.  Length 

Winsor  Dam . .  2640  ft. 

Goodnough  Dike. . . .  2140  ft. 
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3.  Height 

Wtnsor  Dam, .  170  ft. 

Goodnough  Dike . .  135  ft. 

4.  Top  Width .  35  ft. 

5.  Side  Slopes 

Upstream .  2:1,  1.  5:1  and  3:1 

Downstream .  2:1,  2.5:1  and  2.75:1 

6.  Zoning .  Gradual,  typical  of 

hydraulic  fill 

7.  Impervious  core .  Silt  and  clay  puddle 

8.  Foundation  cutoff. . .  Concrete  caisson 

core  wall  to  rock 

9.  Grout  curtain . . .  20  ft.  into  rock 

from  bottom  of 
caisson 

H.  Diversion  and  Regulating  Facilities.  Not  applicable 
L  Quabbin  Spillway 

1.  Type .  Masonry,  round 

crest,  with  side 
channel  discharge 

2.  Length  of  weir .  34  ft.  8  in.  at  El. 

528 

370  ft.  at  El.  530 

3.  Crest  Elevation. .  530.  0 

4.  Gates . .  2  ft.  of  flashboards 

on  short  section 

5.  U/S  Channel .  6  ft.  rise  in  500  ft. 

6.  D/S  Channel .  20  ft.  drop  in  700 

ft.  then  60  ft.  drop 
in  100  ft. 

Auxiliary  Spillway 

1.  Type. . . . . . .  3  ft.  wide  quarry 

stone,  0.  5  ft.  high, 
both  U/S  and  D/S 

2.  Length  of  Weir .  240  ft. 

3.  Crest  Elevation. .  536.  0 

4.  Gates .  None 

5.  U/S  Channel .  1.  5  ft.  rise  in  685  ft. 

6.  D/S  Channel .  1.  5  ft.  drop  in  200  ft. 


WA..:.:  .  -or" 


J.  Regrilating  Outlets  at  Winsor  Dam.  Winsor  Dam  was  origi¬ 
nally  constructed  with  three  intakes.  A  "Lower  Intake"  was  construct¬ 
ed  during  an  early  contract  to  provide  a  tunnel  for  stream  diversion 
during  construction  of  the  dam.  This  intake  tunnel  now  has  a  concrete 
plug  below  the  intake  structure  and  is  therefore  inactive.  An  "Inter¬ 
mediate  Intake"  with  invert  at  El.  465  and  an  "Upper  Intake"  at  El. 

499  and  located  immediately  upstream  of  the  intake  structure  were 
also  provided. 

Fish  screens  with  a  sill  at  El.  471.  75  and  top  of  screened  open¬ 
ing  at  El.  501.  75  were  installed  in  1974.  The  balance  of  the  intake 
channel  was  shut  off  during  the  installation  of  the  screens.  This 
effectively  allows  the  use  of  the  157-foot  long  intermediate  intake  only. 
This  intake  is  a  reinforced  concrete  section  7  ft.  wide  by  8  ft.  high. 
The  intake  feeds  a  6 8- in.  diameter  conduit  and  a  48-in.  diameter  con¬ 
duit  which  go  to  the  power  house.  The  68- in.  diameter  conduit  is  in¬ 
stalled  inside  the  former  stream  diversion  tunnel.  Control  at  the  in¬ 
let  structure  is  by  a  48-in.  diameter  300  lb.  test  C.  I.  gate  valve  with 
Ludlow  geared  operator  on  a  floor  stand  and  a  48- in.  by  72- in.  sluice 
gate  with  Ludlow  geared  operator. 

The  two  conduits  are  interconnected  at  the  power  house  with  a 
36- in.  pipe.  The  water  may  be  fed  by  a  48- in.  line  to  the  Chicopee 
Aqueduct,  may  be  discharged  through  the  turbine  generator  or  may 
be  discharged  through  a  33-ln.  pipe  bypassing  the  turbine.  Control 
at  the  power  house  is  by  a  68- in.  gate  valve  with  geared  operator, 
two  48- in.  gate  valves  with  geared  operators,  three  36- in.  gate 
valves  with  geared  operators,  one  48- in.  control  valve  with  electric 
motorized  operator  and  one  33- in.  control  valve  with  electric  motor¬ 
ized  operator.  Orifice  plates  have  been  reported  to  be  installed  in 
the  lines  due  to  cavitation  problems  with  the  control  valves. 

I.  Normal  Operating  Procedures.  Quabbin  Reservoir  controls 
are  used  primarily  to  transmit  water  to  the  'metropolitan  area  of 
Boston  and  the  local  communities  of  Chicopee  through  the  Quabbin 
and  Chicopee  Aqueducts,  respectively.  They  are  operated  based  on 
demand.  Also,  a  minimum  of  20  MGD  is  released  to  the  Swift  River 
as  required  by  law  for  low  flow  augmentation. 

The  water  is  released  from  Quabbin  Reservoir  via  a  68- in.  con¬ 
duit  and  a  48- in.  conduit  Interconnected  with  a  36- in.  pipe  at  the  pow¬ 
er  bouse.  There  the  water  may  be  discharged  from  the  conduits 
through  the  turbine  generator  or  through  bypass  pipes. 
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The  gates  for  these  <d  nduits  are  at  the  power  house.  Additional 
gates  are  at  the  Intake  structure.  The  gates  at  the  intake  structure 
are  normally  left  open  and  test  operated  twice  a  year. 


i 
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n.  ENGINEERING  DATA 


t 

2. 1  DESIGN  RECORDS 

Pertinent  contract  drawings  for  Winsor  Dam,  Quabbin  Spillway 
and  Goodnough  Dike  are  listed  and  included  in  Appendix  B.  No  origi¬ 
nal  design  criteria  and  calculations  for  the  structures  were  available 
from  the  MDC.  However,  some  items  regarding  the  design  for  each 
structure  are  mentioned  in  the  numerous  abides  published  in  techni¬ 
cal  journals  about  the  subject  projects. 

2.2  CONSTRUCTION  RECORDS 

The  original  construction  contract  documents  for  the  structures 
are  listed  in  Appendix  B-5.  Pertinent  drawings  from  these  contracts 
are  also  listed  and  included  in  Appendix  B.  Many  details  of  the  actual 
construction  are  described  in  published  technical  papers  and  reports 
such  as  those  in  the  Journal  of  the  Boston  Society  of  Civil  Engineers 
and  the  Annual  Report  of  the  Metropolitan  District  Water  Supply  Com¬ 
mission. 

Details  slx}wn  on  the  contract  drawings  aire  in  good  agreement 
with  field  observations,  with  the  exception  of  Appendix  B-62  which 
shows  an  incorrect  configuration  for  Ae  spillway  weir.  The  proper 
shape  of  the  weir  is  shown  on  the  Site  Sketch  Plan,  Appendix  C-2 
and  in  Photo  No.  13. 

No  construction  modifications  to  the  original  structures  follow¬ 
ing  their  completion  in  the  1930's  are  known  to  have  taken  place. 

2.3  OPERATION  RECORDS 

Operational  records  kept  by  MDC  Quabbin  personnel  are  based 
primarily  on  daily  reservoir  discharges  at  the  Winsor  Dam  outlet 
structure  and  test  runs  of  the  equipment. 

2.4  EVALUATION 

A,  Availability.  Design  and  construction  records  are  available 
at  the  MDC,  20  Somerset  St.,  Boston,  MA  02108.  Operation  records 
are  available  at  the  MDC  Qtiabbin,  Ware  Road,  Belchertown,  MA 
01007. 
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B.  Validity.  With  the  exception  of  the  change  in  configuration 
of  the  spillway  weir  described  in  Section  2.2,  the  contract  documents 
appear  to  represent  the  &e  features  of  the  presently  existing  struc¬ 
tures,  based  on  visual  field  observations. 

C.  Adequacy.  The  available  data,  in  combination  with  the  visu¬ 
al  examinations  described  in  the  following  section,  are  adequate  for 
the  purposes  of  the  Phase  I  Investigation. 
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in.  VTSTJAL  EXAMINATION 


3. 1  FINDINGS 


A.  General.  The  Phase  I  visual  examination  of  Winsor  Dam, 
Quabbin  Spillway  and  Goodnough  Dike  was  conducted  on  29  June  1978. 

In  general,  the  projects  were  obsez^ed  to  be  in  excellent  to 
good  condition.  The  earth  embankments,  spillways  and  intake  struc¬ 
tures  are  well  maintained.  A  few  minor  deficiencies  requiring  correc¬ 
tion  have  been  noted. 

Visual  inspection  checklists  for  the  three  structures  are  includ¬ 
ed  in  Appendix  A  and  selected  photographs  of  the  projects  are  given 
in  Appendix  C. 

B.  Winsor  Dam.  Winsor  Dam  includes  a  large  earth  embank-  . 
ment,  an  intake  structure  and  an  auxiliary  spillway.  Photographs 

of  this  structure  are  numbered  1  through  12  in  Appendix  C. 

The  hydraulic  fill  embankment  is  In  excellent  condition.  There 
was  no  visual  evidence  of  settlement,  lateral  movement,  seepage  or 
other  serious  defects.  The  downstream  slope.  Photos  No.  2  and  3, 
is  covered  by  grass  which  is  mowed  frequently.  Both  the  light  and 
heavy  riprap  on  the  upstream  slope  appear  to  be  stable  and  in  good 
condition,  with  little  weathering.  Photos  No.  4  and  5. 

The  roadway  and  stone  walls  across  the  crest  of  the  embank¬ 
ment  are  in  excellent  condition.  The  near  perfect  horizontal  align¬ 
ment  of  the  wall  is  shown  in  Photo  No.  3.  The  roadway  crest  and 
walls  are  somewhat  higher  in  grade  toward  the  "center"  of  the  em¬ 
bankment  than  they  are  at  the  abutments.  At  the  time  of  construc¬ 
tion,  the  embankment  at  its  highest  point  above  original  ground,  was 
built  approximately  3  ft.  higher  than  El.  550,  the  proposed  final  em¬ 
bankment  grade.  The  cambered  crest  was  established  to  allow  for 
fatnre  settlement  from  consolidation  of  the  hydraulic  fUl. 

Settlement  of  the  crest  has  been  monitored  at  eight  observa¬ 
tion  points  located  at  the  top  of  the  riprap  slope,  immediately  up¬ 
stream  of  the  stone  wall.  An  MDC  drawing  which  summarizes  em¬ 
bankment  settlements  from  1939  to  the  last  reading  on  28  June  1973, 
is  included  in  Appendix  B-69. 
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The  embankment,  at  its  highest  point  between  Sta.  18  and  21, 
settled  1. 1  ft.  between  1939  and  1952  (13  years).  In  the  following 
21  years  to  1973,  an  additional  0. 45  ft.  of  settlement  occurred. 
Typically,  settlements  at  the  ends  of  the  embankment  are  less. 

Settlement  of  the  embankment  is  evident  where  it  interfaces 
with  the  intake  structure.  Photo  No.  6.  Photo  No.  7  shows  from  6 
to  8  in.  of  settlement  relative  to  masonry  walls  at  roof  level.  In 
addition,  settlement  and  lateral  movement  on  the  upstream  slope 
are  indicated  by  a  crack  in  the  stone  masonry  wall  located  immedi¬ 
ately  left  of  the  intake  structure.  Photo  No.  8.  The  wall  at  this  lo¬ 
cation  bad  been  repaired  in  the  past  by  pointing  the  crack. 

The  intake  structure  (control  house).  Photo  No.  9.  is  in  good 
to  excellent  condition  and  well  maintained.  There  is  some  incidental 
rusting  on  the  Interior  columns  and  some  staining  on  the  Interior  wall 
block.  The  exterior  masonry  does  evidence  loss  of  mortar  from  the  . 
lower  joints.  There  is  some  efflorescence  along  the  lower  portion  of 
the  structure. 

The  power  house  lower  floor  is  in  excellent  to  good  condition. 
Efflorescence  is  present  on  the  walls  near  the  slab.  Water  from  an 
unknown  source  was  present  on  the  floor.  The  upper  floor  Ls  also  in 
good  condition.  No  efflorescence  was  noted  on  the  walls  at  this  floor. 
The  bond  beam  at  the  top  of  the  wall  does  exhibit  a  number  of  shrink¬ 
age  cracks.  The  underside  of  the  roof  appears  to  be  stained. 

The  former  diversion  tunnel  could  not  be  in  Inspected  in  detail 
due  to  the  lack  of  internal  illumination.  However,  a  number  of  cracks 
in  the  lining  were  observed.  Moderate  leakage  was  observed  through 
the  roof  at  what  appeared  to  be  an  old  patch  along  a  crack  located  ap¬ 
proximately  450  ft.  from  the  power  house.  The  condition  of  the  lining 
of  this  tunnel  is  estimated  to  be  from^oodto  fair. 

The  outlet  chaxmel  downstream  of  the  power  bouse  is  in  satisfac¬ 
tory  condition. 

The  auxiliary  spillway,  located  right  of  the  MDC  administration 
building,  is  in  excellent  conditton.  The  approach  channel  to  the  curved 
spillway  is  grass,  recently  mowed.  There  are  three  trees  in  the  chan¬ 
nel  as  shown  in  Photo  No.  11.  In  addition,  a  gravel  roadway  which 
crosses  the  approach  channel  immediately  upstream  of  the  spillway 
weir-  creates  a  minor  obstruction  to  flow,  especially  at  the  left  side 
where  some  fill  has  been  placed. 


The  crest  of  the  weir  itself  is  in  good  condition.  Photo  No.  12. 

C.  Quabbin  Spillway.  The  Quabbin  Spillway  includes  a  masonry 
weir,  a  short  approach  channel  and  a  long  discharge  channel  to  the 
Swift  River.  Photographs  of  this  structure  are  numbered  13  through 
25  in  Appendix  C. 

The  spillway  masonry  is  in  excellent  to  good  condition.  Vegeta¬ 
tion  is  present  in  several  spots  along  the  top  masonry  joint.  The  bot¬ 
tom  or  bed  joint  of  the  masonry  has  been  eroded  somewhat.  In  addi¬ 
tion,  some  of  the  lower  joints  in  the  weir  have  lost  mortar. 

Three  vertical  cracks  were  noted  in  the  highest  portion  of  the 
weir,  one  at  each  end  and  one  near  the  center.  The  crack  near  the 
center  is  shown  in  Pbotos  No.  17  and  18.  Spot  efflorescence  is  pres¬ 
ent  on  the  downstream  face  of  the  highest  portion  of  the  weir.  Mois¬ 
ture  was  noted  in  local  areas  along  the  downstream  face  of  the  weir, 
at  cracks  and  at  the  near  vertical  junction  of  the  weir  with  bedrock. 

At  one  location  near  the  south  end  of  the  weir  where  its  height  is  only 
a  few  feet,  a  fine  amount  of  water  is  shooting  out  approximately  3  in. 

The  upstream  face  of  the  weir  was  not  observable  due  to  the 
high  reservoir  level. 

The  access  bridge  to  the  flashboards  and  the  flashboards  are 
well  maintained  and  in  good  to  excellent  condition.  Photos  No.  19  and 
20.  The  flashboard  guides  are  in  excellent  condition. 

The  approach  channel  to  the  spillway  weir  is  in  satisfactory 
condition.  Photo  No.  21. 

The  discharge  pool  and  discharge  channel  from  the  spillway  are 
generally  in  good  condition.  Seepage  was  noted  from  joints  in  the 
rock  and  trom  2. 5- in.  diameter  drill  holes  at  locations  immediately 
below  the  weir.  Photo  No.  15  shows  water  flowing  from  one  such 
drill  hole. 

At  the  entrance  to  the  discharge  channel,  large  blocks  of  rock 
have  fallen  from  the  left  face  of  the  rock  cut.  Photo  No.  23.  The 
right  side.  Photo  No.  24.  is  in  a  more  stable  condition.  The  stabili¬ 
ty  of  the  right  side  is  enhanced  by  the  generally  infrequent  spacing 
and  favorable  attitudes  of  joints  in  the  gneiss  making  up  the  channel 
face,  Photo  22.  Some  large  blocks  of  gneiss,  visible  by  the  man  in 


Pboto  No.  24.  appear  to  have  dislodged  from  a  fault  plane  at  the  en¬ 
trance  to  the  channel.  Another  rock&ll  occurs  along  the  right  side  of 
the  channel,  about  280  ft.  downstream  from  the  channel  entrance. 

The  volume  of  rock  is  not  large  and  does  not  constitute  an  appreciable 
obstacle  to  flow  in  the  channel.  At  a  point  about  360  ft.  south  of  the 
channel  entrance,  along  the  right  side,  relatively  minor  amounts  of 
fault  and  joint-bounded  rock  blocks  appear  capable  of  falling  as  a  re¬ 
sult  of  future  frost  action.  The  maximum  volume,  at  a  given  location 
that  could  be  produced  by  such  frost  effects  is  estimated  at  75  cubic 
yards.  Such  a  volume,  occtirring  at  one  instance,  would  probably  re¬ 
sult  in  a  cross-channel  debris  mound  less  than  15  ft.  in  height. 

Rock  falls  along  the  left  channel  face  have  occurred  to  a  great¬ 
er  volume  than  on  the  right  side  primarily  due  to  adverse  dips  on 
many  of  the  joints  in  the  hornfels.  gneiss,  and  schist  exposed  on  the 
face.  Such  joint  surfaces  dip  into  the  channel  at  angles  of  from  40  to 
70  degrees  from  the  horizontal.  Rock  fall  debris  from  these  joints 
occur  at  the  entrance  to  the  chaxmel  and  at  distances  of  about  85  to 
110  ft. .  235  ft. .  and  285  ft.  south  of  die  channel  entrance. 

The  general  condition  of  the  discharge  channel  downstream  of 
the  arch  bridge  Is  shown  in  Photo  No.  25. 

B.  Goodnongh  Dike.  Goodnough  Dike  Is  a  large  earth  embank¬ 
ment  without  appurtenant  structures.  Photographs  of  the  dike  are 
numbered  26  ^ough  33  In  Appendix  C. 

The  hydraulic  fUl  embankment  is  in  excellent  condition.  There 
was  no  visual  evidence  of  settlement,  lateral  movement  or  other  seri¬ 
ous  defects.  The  downstream  slope  ts  covered  with  grass,  with  a 
few  small  bare  spots,  which  is  mowed  frequently.  Both  the  light  and 
heavy  riprap  on  the  upstream  slope  appear  to  be  stable  and  in  good 
condition,  with  little  weathering.  Photo  No.  32. 

Two  wet  areas  occur  at  the  downstream  toe  of  the  dike,  where 
the  embankment  is  highest.  The  extent  of  the  wet  areas  are  defined 
by  grass  which  has  not  been  mowed,  as  shown  in  Photos  No.  29  and 
30.  No  flow  was  observed  into  or  from  the  wet  areas,  and  free  wa¬ 
ter  in  small  puddles  was  clear.  It  Is  understood  that  these  areas 
are  wet  seasonally,  and  are  apparently  not  related  to  reservoir  wa¬ 
ter  levels.  Water  was  Qbaex*ved  to  be  seeping  through  the  asphalt 
concrete  lining  fbr  a  drainage  ditch  which  runs  parallel  to  the  dike 
toe  downstream  of  the  wet  area.  This  condition  is  shown  in  Photo 
No.  31.  Water  flows  into  a  drop  inlet  shown  near  the  center  of 
Photo  No.  30. 


The  roadway  aad  stone  walls  across  the  crest  of  the  embank¬ 
ment.  Photo  No.  27,  are  in  excellent  condition.  Similar  to  Winsor 
Dam.  Goodnough  Dike  was  constructed  with  a  camber,  raising  the 
crest  above  the  nominal  design  grade  at  El.  550,  to  allow  for  settle¬ 
ment. 

Settlement  of  the  crest  has  been  monitored  at  seven  observa¬ 
tion  points,  the  protective  casing  £cr  one  of  which  is  shown  in  Photo 
No.  33.  The  MDC  drawing  which  summarizes  embanlanent  settle¬ 
ments  from  1939  to  the  last  reading  on  26  June  1973,  is  included  in 
Appendix  B-70. 

The  embankment  at  his  highest  point  between  Sta.  17  and  20, 
settled  about  1.  2  ft.  between  1939  and  1952  (13  years).  In  the  follow¬ 
ing  21  years  to  1973,  an  additional  0.4  and  0.  3  ft.  of  settlement  oc¬ 
curred  at  Sta.  17  and  Sta.  20.  respectively.  Settlement  at  Sta.  17 
was  about  0. 1  ft.  greater  than  would  have  been  expected  from  data 
available  through  1952. 

E.  Quabbin  Reservoir  Area.  The  reservoir  was  not  examined 
except  for  areas  near  Winsor  Dam  and  Goodnough  Dike.  However, 
the  C^bbin  reservation  and  watershed  are  generally  wooded.  In  this 
terrain,  it  is  highly  unlikely  that  landslides  into  the  reservoir  and/or 
surface  erosion  would  be  significant  and  would  in  any  way  endanger 
the  safety  of  the  structures. 

F.  Downstream  Channels.  The  river  channel  immediately 
downstream  of  discharge  channels  from  the  Winsor  Dam  power 
house  and  Quabbin  Spillway  is  the  natural  bed  of  the  Swift  River. 

For  several  hundred  yards  downstream  of  Goodnough  Dike, 
the  former  Beaver  Brook  channel  is  flat,  wide  and  swampy  with 
ponded  water.  Few  trees  have  grown  in  this  environment. 

3.2  EVALUATION 

Based  on  a  visual  examination  of  Winsor  Dam,  Quabbin  Spill 
wav  and  Goodnough  Dike,  the  projects  are  well- maintained  and  in 
excellent  to  good  condition.  Minor  deficiencies  which  have  been 
observed  should  not  have  a  serious  effect  on  the  performance  or 
safety  of  the  structures. 


rV.  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

The  primary  purpose  of  the  three  projects  is  to  impound  and 
store  runoff  in  Quabbin  Reservoir  for  the  water  supply  of  the  Metro¬ 
politan  Boston  area,  A  degree  of  control  of  the  reservoir  water  sur¬ 
face  elevation  can  be  exercised  by  discharging  water  through  a  tur¬ 
bine  generator  at  the  power  house  and/or  a  33- inch  bypass  line  into 
the  Swift  River.  The  law  requires  that  the  MDC  release  a  minimum 
of  20  MGD  to  the  Swift  River.  The  reservoir  level  is  also  effected 
by  the  flow  delivered  to  the  Quabbin  and  Chicopee  Aqueducts.  Other 
than  these  controls,  the  maximum  reservoir  level  is  controlled  by 
Quabbin  Spillway  weir  crest  at  EL  530.  0.  (Flashboards  can  be  re¬ 
moved  from  a  34  fL  -8  in.  length  of  the  weir  which  would  lower  the 
water  level  to  El.  528.  0. ) 

4.2  MAINTENANCE  OF  DAM 

The  Winsor  Dam  and  Cioodnough  Dike  embankments  are  regu¬ 
larly  maintained  by  MDC  field  forces  based  at  Winsor  Dam  in  Belcher- 
town,  MA. 

4.  3  MAINTENANCE  OF  OPERA  TING  FA CILITIES 


The  equipment  is  well  maintained  and  operated  routinely,  as 
required,  to  deliver  water  to  the  aqueducts,  generate  power  and  meet 
discharge  requirements  to  the  Swift  River.  Other  equipment  Is  test- 
operated  at  set  intervals.  No  equipment  was  specifically  operated 
during  the  visual  examlnatioa  on  29  J\ine;  The  equipment  was  reported 
to  be  in  good  operational  condition.  It  was  also  reported  that  a  prob¬ 
lem  had  existed  with  control  valve  cavitation  at  the  power  house  and 
that  orifice  plates  have  been  installed. 

4.4  WARNING  SYSTEMS  IN  EFFECT 

There  is  no  formal  warning  system  in  etfect  in  the  event  of  a 
failure  or  partial  failure  of  the  structures.  The  operations  staff  indi¬ 
cated  that  they  do  have  radio  communication  capabilities  and  in  case 
of  difficulties,  would  warn  the  nearby  civil  defense  center  and  the 
Metropolitan  District  Commission  Headquarters. 


4. 5  EVALUATION 

The  operational  procedures  and  dam  and  dike  maintenance 
are  satisfactory. 

For  a  project  of  this  <se  and  importance,  where  a  failure 
would  cause  major  loss  of  life  and  property  damage,  a  formal  emer¬ 
gency  preparedness  plan  and  warning  system  should  be  adopted. 


V.  HYDRAULIC/HYDROLOGIC 
5.1  EVALUATION  OF  FEATURES 

A.  Design  Data.  The  Quabbin  Reservoir  was  created  in  the 
1930's  by  the  MDC  with  the  construction  of  Winsor  Dam.  Quabbin 
Spillway  and  Goodnough  Dike.  Proposed  construction  drawings  for 
the  facilLties  were  found  but  only  limited  hydraulic/hydrologic  design 
parameters  have  been  located. 

Hydraulic/hydrologic  information  contained  in  the  July  1935 
BSCE  Journal.  Vol.  XXII.  No.  3.  indicates  that  a  runoff  of  12  inches 
in  24  hours  would  result  in  a  spillway  discharge  of  9.  000  cfs.  The 
same  article  states  that  the  spillway  approach  channel  was  designed 
to  convey  15,000  cfs,  at  which  point  the  reservoir  water  surface 
would  be  El.  536. 0  and  the  auxiliary  spillway  would  begin  discharg¬ 
ing. 


The  size  classification  of  the  project  is  "large"  as  the  height 
is  greater  than  150  ft.  and  the  storage  is  412  billion  gallons  (1,264,000 
acre-feet.  Since  the  estimated  loss  of  life  in  the  event  of  failure  had 
been  previovisly  estimated  to  be  between  2  and  300  persons,  the 
hazard  potential  classification  is  "high".  Consequently,  the  recom¬ 
mended  test  flood  is  the  probable  maximum  flood  (PMF). 


B.  Experience  Data.  The  peak  Inflow  PMF  was  estimated 
by  using  the  peak  flow  rate  for  rolling  terrain,  as  developed  by  the 
Corps  of  Engineers.  New  England  Division,  and  developing  a  unit 
hydrograph  based  on  the  September  1938  flood  on  the  East  Branch 
Swift  River  near  Hardwick.  Massachusetts,  for  the  land  portion  of 
the  drainage  area  which  is  approximately  146  square  miles.  To  this 
inflow  (peak  rate  of  134.000  cfs),  the  PMF  resxilting  from  23  inches 
of  rainfall  in  6  hours  was  distributed  over  the  area  of  the  reservoir 
and  added.  The  resulting  peak  Inflow  was  determined  to  be  226,800 
cfs.  This  peak  inflow  was  routed  through  the  reservoir  and  the  PMF 
outflow  was  determined  to  be  15.  200  cfs  using  both  the  main  and  aux¬ 
iliary  spillways.  To  date,  the  maximum  spillway  discharge  has  beeh 
approximately  1600  cfs. 

C.  Visual  observations.  No  modifications  have  been  made 
to  the  Quabbin  Spillway  since  it  was  constructed  in  the  1930' s.  Two 
feet  of  flashboards  were  in  place  on  the  34  ft.  -8  in.  section  of  spill¬ 
way  at  the  time  of  the  Inspection  and  the  water  surface  elevation  was 
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529.  73.  The  spillway  and  its  associated  approach  channel  appear  to 
be  in  excellent  condition.  The  left  wall  of  the  discharge  channel  shows 
signs  of  weathering  widi  fallen  rock  on  the  floor  of  the  channel.  How¬ 
ever,  the  slope  of  the  discharge  channel  at  this  location  is  siifficiently 
steep  that  the  rock  debris  should  not  cause  any  hydraulic  problems. 

D,  Overtopping  Potential.  The  stage- discharge  relationship 
for  the  spillway  utilizes  the  spillway  rating  curve  developed  by  the 
MDC  for  spillages  up  to  3  feet,  to  El.  533. 0.  Between  El.  533.  0  and 
El.  536.0,  a  straight  line  interpolation  was  made  recognizing  the 
stated  design  discharge  of  15. 000  cfs  at  a  maximum  pool  of  El.  536.  0.* 
Above  this  level,  the  auxiliary  spillway  will  pass  flows  from  an  ex¬ 
treme  flooding  event. 

Neglecting  the  capacity  of  the  auxiliary  spillway  channel,  it 
was  determined  that  the  BMF  would  generate  a  peak  outflow  rate  of 
16,  300  cfs  which  would  cause  the  water  level  in  the  reservoir  to  rise 
to  El.  536.  54.  Considering  the  additional  capacity  afforded  by  the 
auxiliary  spillway,  treating  same  as  a  broad-crested  weir,  the  maxi- 
mum  water  level  in  the  reservoir  is  lowered  to  El.  536.  07  (peak  out¬ 
flow  equals  15,200  cfs).  Therefore,  the  main  spillway  in  combination 
with  minimal  usage  of  the  auxiliary  spillway  is  adequate  for  the  PMF. 
Since  the  crest  of  the  dam  is  approximately  14  ft.  above  maximum  wa¬ 
ter  level,  there  is  no  possibility  of  overtopping. 

E.  Evaluation.  Passage  of  the  PMF  by  the  xnain  spillway  with 
a  minor  portion  of  the  flow  over  the  auxiliary  spillway  sbmld  offer  no 
flooding  problems  in  the  immediate  area  of  the  dam.  The  main  spill¬ 
way  discharge  channel,  which  is  excavated  in  rock,  has  a  base  width 
in  excess  of  30  ft.  with  bottom  slopes  no  less  than  1.  0  percent  up¬ 
stream  of  the  arch  bridge.  Just  downstream  of  the  bridge,  the  chan¬ 
nel  bottom  drops  more  than  50  ft.  in  less  than  100  ft.  to  form  a  cas¬ 
cade  while  downstream,  the  discharge  channel  continues  in  rock  with 
a  base  width  in  excess  of  30  ft.  with  the  bottom  slope  averaging  6. 0 
percent  before  flattening  and  merging  with  the  original  streambed  of 
the  Swift  River.  Downstream  of  this  point,  the  Swift  River  Channel 
has  ample  capacity  for  the  PMF  flows  from  the  main  and auxULary  spill¬ 
ways  as  well  as  any  contribution  from  the  power  station  discharge  chan¬ 
nel.  In  conclusion,  the  spillway  and  downstream  channels  are  more 
than  adequate  to  pass  the  routed  PMF  as  developed  in  the  Guidelines. 

♦  '  Design  and  Progress  on  Construction  of  Dams  for  Quabbin  Reser¬ 
voir"  by  Stanley  M.  Dore,  Journal  of  the  Boston  Society  of  Civil  En¬ 
gineers,  July  1935,  Pg.  173. 
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The  estimated  peak  faHare  outflow  should  Quabbin  SpQlway  fail 
Is  13. 000  cfs.  Since  tills  outflow  Is  less  than  the  test  flood,  the  down¬ 
stream  channels  and  the  Swift  River  are  more  than  adequate  to  handle 
a  failure  of  this  structure. 

Because  of  Quabbin  Reservoir's  vast  storage  capacity,  as  well 
as  the  height  of  both  the  Winsor  Oam  and  Goodnough  Dike,  a  failure  of 
either  the  dam  or  dike  would  result  in  significant  downstream  damage 
as  well  as  loss  of  life. 

If  Winsor  Dam  or  Goodnough  Dike  were  to  fail,  the  peak  out¬ 
flows  have  been  estimated  (using  "Rule  of  Thumb"  guidelines  developed 
by  the  C.  ofE.  )  to  be  1,  533.000  cfs  for  Winsor  Dam  and  958,  000  cfs 
for  Goodnough  Dike.  Since  the  effects  of  these  flood  waves  would  be 
experienced  for  many  miles  downstream,  flood  routing  is  beyond  the 
scope  of  this  investigation.  Nevertheless,  the  following  qualitative 
analysis  is  presented  to  indicate  the  magnitude  of  the  downstream  haz¬ 
ard  potenti^. 

Failure  of  Goodnough  Dike  would  result  in  rapid  inxmdation  of 
Peppers  Mill  Pond  one  mile  downstream,  after  which  the  flood  wave 
would  likely  scotir  out  a  section  of  Route  9  to  convey  the  flows  which 
would  be  greatly  in  excess  of  the  capacity  of  the  existing  12  ft.  wide 
by  9  ft.  high  multi-plate  arch  which  carries  Beaver  Brook  beneath 
Route  9.  About  2  miles  downstream  of  Goodnough  Dike,  the  flood 
wave  wotild  enter  Beaver  Lake  where  it  would  be  dissipated  some¬ 
what,  but  not  before  damage  to  houses  and  cottages  around  Beaver 
Lake  and  possible  loss  of  life.  Downstream  of  Beaver  Lake,  the 
flood  wave  would  flow  through  a  swampy  area  before  the  confluence 
with  the  Ware  River  about  one  mile  downstream  of  Beaver  Lake. 

Failure  of  the  Winsor  Dam  would  produce  a  flood  wave  which 
wDxild  first  scour  out  a  section  of  Route  9,  since  the  existing  Swift 
River  bridge  opening  would  not  be  adequate  to  convey  the  flood  flows. 
The  State  Fish  Hatchery  about  one-half  mile  downstream  of  Route  9 
would  next  be  affected  Including  a  few  houses  along  the  river  valley 
in  the  immediate  area.  About  4  miles  downstream  of  Route  9,  the 
flood  wave  would  reach  the  village  of  Bondsville  in  the  town  of  Palm¬ 
er.  The  flood  flow  would  pass  both  the  upper  and  lower  dams  in 
Bondsville  and  for  the  most  part  oot  affect  too  many  homes  here  as 
most  of  them  are  20-40  ft.  above  the  river  bed.  More  damage  would 
likely  occur  just  downstream  of  where  the  Swift  River  meets  the  Ware 
Blver  in  the  village  of  Three  Rivers,  where  some  of  the  housing  is 
relatively  low  with  respect  to  the  river  bed. 
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VI.  STRUCTURAL  STABILITY 


6.  1  EVALUATION  OF  EMBANKMENT  STRUCTURAL  STABILITY 

A.  Vlstial  Observations.  There  was  no  visual  evidence  of 
embankment  instability  at  either  Winsor  Dam  or  Goodnough  Dike  dur¬ 
ing  the  site  of  examination  on  29  June  1978.  Seepage  at  Goodnough 
Dike,  as  evident  by  wet  areas  at  the  toe  of  the  dike,  is  not  considered 
a  potential  hazard  to  the  stability  of  the  downstream  slope. 

B.  Design  and  Construction  Data.  MDC  drawings  are  available 
which  show  the  design  cross-sections  for  the  dam  and  dike,  both  of 
which  are  full  hydraulic  fill  structures.  However,  no  design  criteria 
for  embankment  stability  or  calculations  are  available.  Furthermore, 
there  are  no  construction  records  available  which  define  soil  proper¬ 
ties. 


A  theoretical  analysis  of  the  structural  stability  of  the  dam  and 
dike  embankments  was  not  possible  due  to  lack  of  pertinent  design  and 
construction  data.  Nevertheless,  the  downstream  slopes  of  2  horizon¬ 
tal  to  1  vertical  above  El.  499  and  2.  5  to  1  below  that  grade,  are  con¬ 
sidered  reasonable  for  a  hydraulic  fill  embankment  of  this  height. 

C.  Operating  Records.  Records  of  crest  settlement  are  avail¬ 
able  from  sxirveys  on  settlement  pins  located  at  the  top  of  light  riprap 
on  the  upstream  slope.  The  results  of  settlement  observations  have 
been  discussed  in  Section  HI  and  are  shown  on  fig'ires  in  Appendix 
B-69  and  B-70. 

Generally,  crest  settlements  are  reasonable,  in  particular  the 
time-settlement  relationship  of  one  point  to  another,  and  do  not  sug¬ 
gest  any  embankment  instability.  However,  the  settlement  at  Sta.  17 
at  Goodnough  Dike,  from  1952  to  1973,  was  about  0. 1  ft.  greater  than 
would  be  expected.  This  result  may  be  due  to  a  survey  error  or  to  a 
local  movement  of  the  montiment.  While  it  does  not  suggest  embank¬ 
ment  instability  in  this  area,  it  should  be  checked. 

D.  Post- Construction  Changes.  It  is  understood  that  there 
have  been  no  significant  post-construction  changes  to  the  dam  and 
dike  embankments.  To  accommodate  differential  settlement,  some 
reconstruction,  including  repaving  and  pointing,  has  been  undertaken 
where  the  Winsor  Dam  embankment  interfaces  with  the  intake  struc¬ 
ture. 
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E.  Seismic  Stability.  The  Quabbin  Reservoir  projects  are  lo¬ 
cated  in  Seismic  Zone  2.  According  to  C.  of  E.  guidelines,  projects 
in  this  zone  are  "assumed  to  present  no  hazard  from  earthquake  pro¬ 
vided  static  stability  conditions  are  satisfied  and  conventional  safety 
margins  exist. "  At  the  present  time,  it  is  not  known  whether  conven¬ 
tional  safety  factors  exist  for  static  stability  analyses. 

Because  of  the  importance  of  these  structures  for  water  supply 
to  the  Greater  Boston  area,  because  of  the  high  hazard  potential  in  the 
event  of  a  failure,  and  because  the  embankments  are  hydraulic  fill  with 
relatively  steep  slopes,  a  detailed  investigation  of  embaxikment  stabili¬ 
ty  under  static  and  earthquake  loading  is  recommended. 

6.2  EVALUATION  OF  STRUCTURAL  STABILITY, 

QUABBIN  SPILLWAY _ 


A.  Visual  Observations.  No  vistial  evidence  was  noted  that 
would  indicate  a  structural  stability  problem  with  the  masonry  spill¬ 
way.  One  small  pressure  leak  was  observed  during  the  inspection 
which  should  be  attended  to  to  minimize  the  uplift  force  on  the  weir. 

B.  Design  and  Consyuction  Data.  Design  data  in  the  form  of 
record  drawings  for  the  spillway  and  construction  data  in  the  form  of 
construction  photographs  are  available.  Utilizing  these  data,  a  sta¬ 
bility  check  was  performed  on  the  spillway  weir,  and  the  structural 
design  was  found  to  be  adequate  for  the  PMF. 

C.  Operation  Records.  Operation  records  in  the  form  of  wa¬ 
ter  surface  elevation  since  the  time  of  construction  are  available. 

D.  Post-Construction  Changes.  A  comparison  of  the  visual 
appearance  ol  the  spillway  weir  amd  the  record  drawings  indicate  that 
no  major  modifications  have  been  made  to  the  spillway. 

E.  Seismic  Stability.  The  spillway  weir  is  deemed  adequate 
for  seismic  stability  in  that  it  is  located  in  a  Zone  2  region  and  is 
adequate  for  normal  loadings  up  to  and  including  a  probable  maximum 
flood. 
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Vn.  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7. 1  ASSESSMENT 

A.  Condition.  The  visual  examination  of  Winsor  Dam.  Quabbin 
Spillway  and  Goodnough  Dike,  and  review  of  available  documents,  did 
not  reveal  any  evidence  of  failure  or  conditions  which  would  warrant 
urgent  remedial  treatment.  The  projects  are  well  maintained  and  are 
in  excellent  to  good  condition. 

The  Quabbin  Spillway  and  auxiliary  spillway  at  Winsor  Dam  are 
adequate  to  safely  pass  the  the  test  flood,  estimated  to  be 
16,  300  cfs,  without  overtopping  the  dam.  The  estimated  maximum  dis¬ 
charge  since  the  project  was  completed  40  years  ago.  was  1600  cfs  in 
April  1953. 

B.  Adequacy  of  Information.  Generally,  available  drawings 
and  other  information  were  adequate  for  this  Phase  I  Investigation. 
However,  there  is  insufficient  information  to  evaluate  embankment  sta¬ 
bility  under  static  loads  and  forces  due  to  earthquakes. 

C.  Urgency.  The  recommendations  for  additional  investigations 
and  remedial  measures  outlined  in  Sections  7.2  and  7.  3,  respectively, 
should  be  undertaken  by  the  MDC  within  24  months  after  receipt  of  this 
Phase  I  Inspection  Report. 

D.  Need  for  Additional  Investigation.  Additional  investigations 
should  be  performed  by  the  Owner  as  outlined  in  Section  7.  2. 

7.2  RECOMMENDA  TION5 

1.  An  Investigation  to  assess  the  stability  of  the  downstream 
slopes  for  both  Winsor  Dam  and  Goodnough  Dike,  under  stat¬ 
ic  and  earthquake  loading.  The  assessment  should  include 
the  potential  for  a  faQure  and/or  excessive  movement  dur¬ 
ing  a  seismic  event.  To  perform  the  required  analyses,  test 
borings  and  detailed  laboratory  testing  will  be  required  to 
provide  'data. 

2.  A  new  level  survey  on  seven  settlement  observation  points 
at  Goodnough  Dike,  in  particular  to  check  the  1973  data  at 
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Sta.  17,  If  the  survey  indicates  a  continued  rate  of  settle¬ 
ment  greater  than  at  adjacent  pins,  consideration  should 
be  given  to  expanding  the  study  to  investigate  the  cause  of 
greater  subsidence  and  the  area  affects. 

7.3  REMEDIAL  MEASURES 

A.  Alternatives.  Not  applicable. 

B.  Operating  and  Maintenance  Procedures.  The  following  re¬ 
medial  work  should  be  undertaken  by  the  MDC  to  correct  deficiencies 
noted  during  the  visual  examination: 

1.  Repair  the  lining  of  the  former  diversion  tunnel  at  Winsor 
Dam.  While  the  cracks  and  leakage  in  this  tunnel  pose  no 
threat  to  the  dam  itself,  a  collapse  of  the  tunnel  roof  could 
cause  the  rupture  of  an  outlet  conduit  and  reduce  the  control 
capabilities  of  the  reservoir  level. 

2.  Repoint  the  Quabbin  Spillway  weir  masonry  to  maintain  the 
structure  in  good  condition. 

3.  Periodically  remove  brush,  saplings  and  rockfalls  from  the 
spillway  discharge  pool  and  discharge  channel. 

4«  Due  to  the  size  of  the  project  and  the  "high"  hazard  poten¬ 
tial  classification,  the  MDC  should  develop  a  formal  emer¬ 
gency  preparedness  plan  and  warning  system.  In  coopera¬ 
tion  with  local  officials  in  communities  downstream  of  the 
project, 

5.  Make  periodic  vistial  observations  of  wet  areas  downstream 
of  Goodnough  Dike,  noting  carefully  the  extent  of  the  wet 
area,  evidence  of  active  seepage  into  the  area  and  related 
information  for  correlation  with  rain&ll,  snowmelt,  reser¬ 
voir  level,  etc.  The  objective  of  this  activity  will  be  to  de¬ 
termine  whether  the  wet  areas  are  related  to  reservoir 
stage  or  are  merely  surface  manifestations  of  seasonal  ef¬ 
fects  of  rainfall,  etc. 
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6.  Repoint  the  lower  courses  of  the  Intake  Structure  stone 
masonry  exterior  walls. 

7.  Fill  animal  burrow  holes  on  upper  berm  of  Winsor  Dam 
near  right  abutement. 
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INSPECTION  TEAM  ORGANIZATION  AND  CHECK  LIST 

Page  No. 

VISUAL  INSPECTION  PARTY  ORGANIZATION  1 


VISUAL  INSPECTION  CHECK  LIST 

Winsor  Dam  Embankment  2 

Outlet  Works  -  Control  Building  3 

Outlet  Works  -  Conduit  3 

Outlet  Works  -  Outlet  Structure  (Power  4 

House)  and  Outlet  Channel 

Auxiliary  Spillway  at  Winsor  Dam  4 

Quabbin  Spillway  -  Spillway  Weir,  Approach  6 

and  Discharge  Channels 


Goodnough  Dike  Embankment 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 

0AM «  Quabbin  Resenrolrt  Winsor  Dam  q 


DATE .  78 


AREA  EVALUATED 

WINSOR  DAM  EMBANKMENT 


CONDITION 


1  n 

I  t . 


I 

I  ^ 


Crest  Elevation 

Current  Pool  Elevation 
Maximum  Impoundment 
to  Date 

Surface  Cracks 
Pavement  Condition 

Movement  or  Settlement  of 
Crest 

Lateral  Movement 
Vertical  Alignment 
Horizontal  Alignment 
Condition  at  Abutment  and 
at  Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on 
Slopes 

Trespassing  on  Slopes 

Animal  Burrows  in  Embank¬ 
ment 

Vegetation  on  Embankment 
Sloughing  or-Eroslon  of 
Slopes  or  Abutments 
Rock  l^ope  Protection  • 
Riprap  Failures 


Unusual  Movement  or 

Cracking  at  or  near  Toes 
Unusual  Embankment  or 
Downstream  Seepage 
Piping  or  Boils 
Foundation  Drainage 

Features  | 


Originally,  approximately  El.  551  to  El. 

553  to  allow  for  settlement 
EL  529.73  (B.  C.B.  Datum) 

EL. 531. 03  on  April  18.  1953 

None  observed 

Very  good;  minor  random  transverse  . 

cracks  in  asphalt  concrete 
None  observed  (see  text  for  crest  settle¬ 
ment  data) 

None  observed 

Excellent 

Excellent 

Approximately  6  to  8  In.  of  embaxtkment 
settlement  adjacent  to  Intake  structure 
is  visible 

No  structural  Items  on  slopes.  However, 
stone  wall  adjacent  to  intake  structure 
has  moved  laterally  and  has  settled 
'  (see  photographs) 

Frequent,  no  restrictions  on  downstream 
grass  slope 

Several  noted  on  upper  berm  near  right 
abutment 

Grass  in  good  condition,  mowed  recently 
None  observed  of  any  significance 

Light  dumped  riprap  on  upstream  slope 
above  berm,  heavy  riprap  below  berm; 
irregular  but  in  good  condition;  no  fail¬ 
ures  observed 
None  observed 

None  observed 

None  observed 
None 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 

Quabbin  Reservoir:  Winsor  Dam 


DATE 


29  June  78 


AREA  EVALUATED 


Toe  Drains 

Instrumentation  Systems 


OUTLET  WORKS  -  CONTROL 


BUILDING 


CONDITION 


None 

Eight  "pins"  for  measuring  settlement  of 
crest  of  dam  (see  text) 

Two  abandoned  (lost)  observation  wells 


a.  Concrete  and  Structural 


General  Condition 
Condition  of  Joints 

Spalling 

Visible  Reinforcing 
Rusting  or  Staining 
Any  Seepage  or  Efflores- 
cenee 

Joint  Alignment 
Unusual  Seepage  or  Leaks 
in  Gate  Chamber 
Cracks 

b.  Mechanical  and  Electrical 


Good  to  excellent 

Some  mortar  missing  in  exterior  joints  at 
riprap  level 

None  noted 

None  noted 

Incidental  rust  on  interior  steel  columns 

Efflorescence  at  bottom  courses  of  block 

Good 

Not  observable 

No  major  cracks  noted 

Equipment  reported  to  be  in  operable  con¬ 
dition,  no  apparent  deficiencies  ob¬ 
served 


OUTLET  WORKS  -  CONDUIT 


General  Condition 


Mainly  not  observable,  underground;  top 
of  6  8- In.  conduit  exposed  In  former 
stream  diversion  tuxlnel:  tunnel  not 
Illuminated 

Former  stream  diversion  tunnel  lining 
contains  numerous  cracks:  moderate 
leak  In  roof  of  tunnel  450  ft.  from 
power  house  at  apparently  old  patch  and 
cracks. 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


,  Quabbtn  Reservoir:  Winsor  Dam 


AREA  EVALUATED 


OUTLET  WORKS  -  OUTLET 


STRUCTURE  (POWER  HOUSE) 


AND  OUTLET  CHANNEL 


DATE  1  June  78 


a.  General  Condition  of  Con¬ 


crete  and  Masonr 


Rust  or  Staining 
Spalling 

Visible  Reinforcing 
Any  Seepage  or  Efflores¬ 
cence 

Condition  at  Joints 
b,  Electrical-Mechanical 


c.  Channel 


Loose  Rock  or  Trees 
Overhanging  Channel 
Condition  of  Discharge 
Channel 


CONDITION 


Good  condition 

Underside  of  roof  stained 

Shrinkage  cracks  in  bond  beam  below  roof 

None  observed 

Efflorescence  present  lower  portion  of 
walls  lower  floor.  Water  on  floor  from 
unknown  source 
Good 

Equipment  reported  to  be  in  operable  con¬ 
dition  -  no  apparent  deficiencies  ob'^ . 
served.  Reported  cavitation,  problem 
with  control  valves  corrected  by  orifice 
plates 


A  few  trees  overhanging  channel 
Good  -  riprap 


AUXILIARY  SPILLWAY  AT 


WINSOR  DAM 


a.  Channel  Upstream  of  Weir 


General  Condition 
Floor  of  Channel 


Excellent 

Flat,  covered  with  grass  mowed  recently: 
three  trees;  some  bnuh  at  entrance  to 
channel:  gravel  road  crossing  channel 
floor  Just  upstream  of  weir  creates 
minor  obstruction  to  flow 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 

,  Quabbin  Reservoir;  Wtnaor  Dam _ DATE .  29  June  78 


AREA  EVALUATED 

b.  Weir 


CONDITION 


Crest 

General  Condition 


1 


El.  536 

Only  crest  of  circular  weir  visible;  crest 
topped  by  large  rectangular  granite 
stones,  typically  4  to  5  ft.  long  and  3  ft. 
wide;  good  condition 


c.  Channel  Downstream  of  Weir 


Grass  lined  then  wooded:  cross-country 
flow 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 

DAM  s  Quabbin  Reservoir:  Quabbin  Spillway  DATE  *  '^'**^* 


AREA  EVALUATED 

QUABBIN  SPILLWAY  -  SPILL 
WAY  WEIR.  APPROACH  AND 
DISCHARGE  CHANNELS 


CONDITION 


a.  Approach  Channel 


General  Condition 
Loose  Rock  Overhanging 
Channel 

Trees  Overhanging 
Channel 

Floor  of  Approach  Channel 


Good 

None  of  any  significance  observed 

A  few  small  trees  overhanging  channel, 
but  not  significant 
Not  observable 


b.  Weir  and  Training  Walls 


General  Condition  of 
Masonry  Joints 

Rust  or  Staining 
Cracks 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflores- 
eence 


Drain  Holes 


Good;  several  spots  of  vegetation  in  upper 
joint;  some  mortar  missing  especially 
in  lower  portion;  bottom  joint  eroded 

None  observed 

Vertical  cracks  at  each  end  and  center  of 
highest  portion  of  weir 

None  observed 

Seepage  observed  at  highest  joint;  trace  of 
moisture  along  bottom  of  high  portion; 
seepage  at  end  of  high  weir  portion  where 
it  abuts  rock;  efflorescence  present  in 
high  portion  of  weir  -  at  junction  with 
rock,  mid-height  and  lower  portbns  of 
weir 

None  observed 


c.  Service  Bridge 

General  Condition 
Walkway 
Guides 
Flashboards 


Good 

Good  condition 
Excellent  condition 
Good  condition 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 

Quabbin  Reservoir;  Qoabbin  Spillway  ,  29  June  78 


AREA  EVALUATED 


d.  Discharge  Channel 


CONDITION 


General  Condition 
Loose  Rock  Overhanging 
Chaxmel 

Trees  Overhanging  Channel 
Floor  of  Channel 


Other  Obstructions 


Good 

Evidence  of  prior  rock  falls  from  left  face 
(see  text) 

Young  trees  at  top  of  rock  walls;  few  in 
channel  but  not  significant 
Irregular  bedrock  surface;  some  blocks  of 
rock  from  rock  cuts,  especially  at  en¬ 
trance  to  channel 
Some  brush  growth 


NAurr  a  audmcn,  mc. 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 

DAM:  Quabb  in  Reservoir:  Goodnough  Dike  DATE*  ^9  June  78 


AREA  EVALUATED 

CONDITION 

GOODNOUGH  DIKE 
EMBANKMENT 

Crest  Elevation 

Originally,  approximately  El.  551  to  El. 

553  to  allow  for  settlement 

Current  Pool  Elevation 

El.  529.73  (B.C.B.  Datum) 

Maximum  Impoundment 

El.  531.03  on  April  18.  1953 

to  Date 

Surface  Cracks 

None  observed 

Pavement  Condition 

Excellent;  a  few  minor  random  transverse 
cracks  in  asphalt  concrete 

Movement  or  Settlement 

None  observed  (See  text  for  crest  settle- 

of  Crest 

ment  data) 

Lateral  Movement 

None  observed 

Vertical  Alignment 

Excellent 

Horizontal  Alignment 

Excellent 

Condition  at  Abutment  and 

Good  (no  concrete  structures);  dike  abuts 

at  Concrete  Structures 

rock  at  both  ends 

Indications  of  Movement  of 

No  structural  items  on  slopes 

Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Frequent,  no  restrictions  on  downstream 
grass  slope 

Animal  Burrows  in  Embank- 

None  observed 

ment 

Vegetation  on  Embankment 

Grass  in  good  condition,  a  few  small  bare 
areas;  grass  mowed  recently 

Sloughing  or  Erosion  of 

None  observed  of  any  significance 

Slopes  or  Abutments 

Rock  Slope  Protection  - 

Light  dumped  riprap  on  upstream  slope 

Riprap  Failures 

above  berm,  heavy  riprap  below  berm; 
irregular  but  in  good  condition;  no  fail¬ 
ures  observed 

Unusual  Movement  or  Crack- 

None  observed 

ing  at  or  near  Toes 

Unusual  Embankment  or 

Two  unmowed  areas  at  downstream  toe  of 

Downstream  Seepage 

embankment;  water  clear;  no  flow  ob¬ 
served  (See  photos) 

Piping  or  Boils 

None  observed 

Foundation  Drainage 

None 

Features 

HAUY  A  ALOmCH,  MC. 

CAMsmeoi  MAMucMutsm 

APPENDIX  A-8 

VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


;  Quabbln  Reservoir: 


Goodnough  Dike 


date  t  June  78 


AREA  EVALUATED 


CONDITION 


Toe  Drains 

Instrumentation  Systems 


None 

Seven  "pins"  for  measuring  settlement  of 
crest  of  dike  (See  text) 

One  abandoned  (lost)  observation  well 
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APPENDIX  B 

LIST  OF  AVAILABLE  DOCUMENTS  AND 
PRIOR  INSPECTTON  REPOR  TS 


r 

I 


L 


LIST  OF  AVAILABLE  DOCUMENTS 


Page  No. 


Winsor  Dazu  1 

Quabbin  Spillway  3 

Goodnough  Dike  4 

Quabbin  Reservoir  Contracts  5 


PRIOR  INSPECTION  REPORTS 


Winsor  Dam 


Date 

Undated 

26  February  1974 
23  March  1976 


By 

Unknown  6 

Mass.  Department  of  7 

Public  Works 

Mass.  Department  of  21 

Environmental  Quality 
Engineering 


Quabbin  Spillway 

Date 

Undated 

26  February  1974 
23  March  1976 


By 

Unknown  25 

Mass.  Department  of  26 

Public  Works 

Mass.  Department  of  37 

Environmental  Quality 
Engineering 


Goodnough  Dike 


Date 

Undated 

26  February  1974 


SZ 

Unknown 

Mass.  Department  of 
Public  Works 


43 

44 


DRAWINGS 


Page  No. 


Sheet 

2 

Ace. 

24102 

Main  Daxxi  Enibaaksaent 

54 

11 

4311 

General  Plan 

Main  Dam  Core  Wall  Overburden  - 

55 

12 

4311 

Geological  Data  -  Sheet  1 

Main  Dam  Core  Wall  Overburden  - 

56 

13 

4311 

Geological  Data  -  Sheet  2 

Main  Dam  Core  Wall  Overburden 

57 

4 

24104 

Geological  Data  -  Sheet  3 

Main  Dam  Embankment  Profile 

58 

10 

24110 

on  Centerline  of  Main  Dam 

Main  Dam  Embankment  Cross 

59 

17 

24117 

Section  of  Top  of  Main  Dam 

Main  Dam  Embankment  Intake 

60 

16 

24116 

Works  -  Intakes 

Main  Dam  Embankment  Auxiliary 

61 

11 

24111 

Spillway 

Main  Dam  Embankment  Spillway 

62 

12 

24112 

Channel  -  Sheet  1 

Main  Dam  Embankment  Spillway 

63 

2 

23402 

Channel  -  Sheet  2 

Dike  Embankment  General  Plan 

64 

8 

3908 

Dike  Core  Wall  Overburden  - 

65 

9 

3909 

Geological  Data  -  Sheet  1 

Dike  Core  Wall  Overbxirden  - 

66 

4 

23404 

Geological  Data  -  Sheet  2 

Dike  Embankment  Profile  on 

67 

3 

23403 

Center  Line  of  Dike 

Dike  Embankment  Typical  Cross 

68 

17792 

Sections 

Wlnsor  Dam  Embankment  Setfle- 

69 

17641 

ment  of  the  Embankment 

Dike  Embankment  Settlement  of 
the  Embankment 

70 

70 
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LIST  OF  AVAILABLE  DOCUMENTS 
GOODNOUGH  DIKE 
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APPENDIX  B-4 


LIST  OF  AVAILABLE  DOCUMENTS 
QUABBIN  RESERVOIR  CONTRACTS 

The  following  list  is  intended  as  a  guide  to  obtaining  additional 
documents  on  Winsor  Dam,  Quabbin  Spillway  and  Goodnough  Dike 
available  at  the  MDC,  20  Somerset  St. ,  Boston,  MA 


Contract  No. 

2  Borings  Swift  Dam  Site 

3  Air  Photos,  Swift  Valley 

23  Borings  -  Belchertown,  Enfield,  Ware 

30  Stream  Control  Works  at  Main  Dam 

32  Constructing  Exploratory  Caissons 

36  Constructing  Core  Wall  at  Dike 

38  Construction  Core  Wall  at  Winsor  Dam 

45  Explor.  by  Shovel  Cuts  -  Main  Dam  and  Dike 

SO  Embankment  at  Dike 

52  Main  Dam  Embankment 

118  Misc.  Construction  at  Winsor  Dam  and  Dike 

119  Pylons  at  Winsor  Dam 

148  Sale  of  Power  -  Winsor  Dam 

149A  Hydraulic  Turbine  -  Winsor  Dam 

149B  Generator  •  Winsor  Dam 

149C  Switchgear,  Bus  Reactor,  Metering  Outfit, 

Control  Panel  -  Winsor  Dam 
149D  Transformer  >  Winsor  Dam 

149E  Substation  Winsor  Dam 

149F  Storage  Battery  and  Charging  Equipment  - 

Winsor  Dam 

150  Installation  of  Power  Plant 


APPENDK  B-5 


WmSOR  DAM 


ISia  gTMa  C0v«r  on  tti*  •mbuiktnaat  fertniag  tha  dika  aras  netad  ta 
ka  o.  k.  Tka  taa  a»aa  a£  tha  dry  aida  waa  ia  good  eendition  aad  dry. 
Tka  road  oa  top  ei  dia  aabaakmaat  waa  ia  good  eaaditiaa  and  thara 
ama  ao  avidaaeo  of  aottlomoat,  auakaa  artaa  or  crack  a.  Tka  rock 
fill  alopa  oa  tka  raaarvoir  aida  of  tka  dlka  ia  in  good  eoaditioa. 
Vator  ia  atdraga  waa  okaarvad  to  bo  quita  lew  but  appaarod  to  ba 
higkar  in  alavatian  than  at  tba  tisM  of  tha  pravieua  iaapactioa. 

Tka  taaia  daan.  Vluor  Cast,  waa  aotad  ta  ba  ia  good  eoaditioa. 

Tko  torf  eovar  oa  tka  dewnatraam  ilopa  was  good.  Soma  araaa 
apparaatiy  ara  baiag  ra-loamad,  traatad  aad  aaadad.  Tha  toa  araa 
of  this  main  dam  waa  dry. 


Tka  reek  fillad  portioa  of  the  main  dam  oa  the  raaaiweir  aide  was 
ia  good  condition.  Tka  road  aereas  tbs  vraa  o.k.  ’ 

Tka  spillway  atruetars  waa  again  obsatwad  to  be  completely  dry. 

_  ^a  spilla«y  baa  aet  bean  wet  for  many  years.  However,  tha 
level  of  water  obaerved  this  year  is  at  tha  satraaea  to  the  spillway 
forabay  aad  thus  ia  tha  highaat  noted  ia  many  years.  Tba  atoaa 
aaaoary  of  tha  spillway  aad  tha  eraat  ware  ebaarvad  to  be  o.  k. 

Ia  tka  epiaiea  of  the  aadaraigBad.  the  dam.  the  dike  aad  spillway 
ara  ia  tha  same  good  eoaditioa  as  prtvioualy  reported  »»d  ara  safe. 


APPENDIX  B-6 


OOIUIS:  oanfir  OOMBtOLS  ttD  BUUIXMR 

Istak*  rtrueto*  at  aoixthHaatarly  aod  sf  daa  for 
Ho.  1  ioeatlaB  and  Trpoi  dlaB«  and  68*  dtam.  oendolta  la  oatlat  tnenol 

ebBtrela__TML»  MBs  Oata  ralra  and  allda  ralTa 

anfatla  Maual  X  .  Oparatlra  Yaa  X  .  .Ho 

a— eta;  4t  tta.  a-f  inanag^lnn  h.<^> 

Ma.  2  loeattaB  aad  ftwa;  3«.  OoaMria  8b111««t  -  Daa  5o.  g^.too^ _ . 

CoBtrala  Yaa  .  Ymai 

iiitiiwatli  lliaial  I  Oparatlva  Yaa  T  Be 

Q^^atat  ^BlllMay  haa  aet  fiaetleBad  aa  yat  . 

Bb.  3  aad  lypat  iaadLliarr  apUlMay  1200  ft.  aarnttwaatarly  of  aad  of  daa. 

Cftrala  .  Twas  '  -  .  . 


ititanatle  Kiaual  .  OparmtiTa  Yaa  Be  . 

Croat  of  aurtllaiT  apiXlwar  6  ft.  abora  roaarteir  flew  Uaa 
riaimafiT««  er  about  17  ft.  balew  tee  wnhanleaagt 


Orawdewb  praaaat  Yaa  t  .  He  .  Oparstlrt  Yaa  X  .  Kto  . . 

CAammtitmi  Soo  Mo.  1  abo^  -  lowaf  lataba 

Varlaa  -  1^1 

out  OPSTBBW  raS:  aiaeo  te  3>1  Bajlt  Vatar  at  Paa  1*0  ft,  - 


Natariai:  Tiaf  Broad  w  Traaj 

<*«*-»  3  banaa  oe  aleea 

CoaditleB:  1.  deed  X 


Reek  fill  X  .  HtaoBry___. 
tittek 


3,  Major  Rapaira. 


a.  lOaer  Baealra  *.  Bbrtaat  Rapaira. 

Per  data* la  ef  alepa  aaa  akatehaa  -  ahaat  #8 


.Vbed. 


DIM  DOUISnEU  MCE:  Rlena  2>1  te  2  3A»1 
Natarlal:  Tarf  1  .  Bnab  *  ftow  Rook  : 

a  boiBa  an  ilepa.  Slope  dniaaaa  Inatallad 
CenditleBi  1.  deed  X  3-  MtJw  «apal»_ 

2.  tCaer  Raaalra 


k.  Ortaet  Rapaira. 


dacaaa  read  te  pewerteoaei  eatlat  atraetara  aad  boaiaalaa  ef 
Ctdeapaa  aqaadoet  ereaaaa  alepa 
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3  - 


Outn. 


Z-^TOq-U 


BffiaSBlCr  smuiuf:  Ay«n»bl«  t»«  .  K««d»d  Wo  . 

Ballirt  Ibev*  Haml  Watqr  6  yt.  tpUlMiy 

^  Eurtb 

width  200-  ft.  Hdldht  yt» 

CnmUtloni  1«  Oaod  X  3,  ttajor 

2.  Mlaor  BhMlrt  *.  \3rtmt  R«pj±r« 

S—  <h— t  6  of  iktteh««  -  Woft  S—  »3je  gutbbln  »gt'!^w«T. 
D—  Bo.  a-8-309-lB _ 


WISER  LWEL  IS  TIME  OP  nBPStTIQK:  35^  Pt.  ihOT* _ .  Balw 

Top  0«m  X  p  Pimeipol  SaillMay 

athor 

Kamol  Proobaort  yt  Ft. 


SmuRS  OP  D^CXaiCIES  NOISlt 

OroHth  (I^a  «Dd  Rruah)  on  Shiftanjaunt  Mnn* 

Nooa.  Soto  proolM  Irrtl*  Is  1970  show 

Cnekod  or  Doauad  Maaonrp  Ron*  mos 

Brldone*  of  SoaoBf*  Miser  s**pa««  -  basdlad  br  drmlnu*  mt*B 

Sn^ane*  at  Pialxia  Nona  tacn 

^  RoQa  aaan 

firoolsn  Ron*  net*d 

bnali  and/ar  DBtai>La  T^imWth  fimt  Rosa 

iaataJLlM  ot  tsM  or  isapoetiM. 


Othor 
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Ota  MD.  2-8-y)9-u 


-  i  - 


avatu.  coRDinoM: 


L.  W«  ^ _ 

2.  Mlaor  rapaln  saadad 


3.  Coadltlaaall7  safa  •  oajor  rapalra  naadad 

4.  tfaaa^a 

5<  Baaaraolr  lopets^teeit  ae  Icodar  aziata  (axpLaia) 
B«QoaBd  raorral  isaa  laapaetiae  Idrt 


souiass  axo  BSCOMCNDaZrOKS: 


(PuUr  Qcplaia) 


thia  daa  aeroaa  tha  Sutft  RlTar  fona  tba  ftnabhla  Raaarreix.  Xt  la  aa  aarth  aabaaic- 
oant  2600  /aat  long  and  Otar  155  Xaat  hlgfa.  Siart  la  a  oonerata  ealaaon  eora  waill 
vltb  Ita  top  acDaHtara  aaar  tta  original  groond  Uaa  idued  artaada  to  badrock  loeatad 
on  tba  eantarllna  of  tba  ambanJcoant.  Iba  aartb  aabaalmaiit  la  a  full  brdrauUe  fill 
atroctura  with  a  riprap  aball  on  tba  opatraaa  faea  and  ultb  a  loam  and  turf  aurfaea 
on  tba  doiBiatraam  alopa. 


ia  aramlaatlon  of  tba  ambankmant,  tba  Ibtaka  atruetara,  and  tba  outlat  atraetora  or 
powarbouaa  fotad  aa  alalbla  dafaeta.  Iba  axamlnatlaa  ineludad  Havlag  tba  latarlor 
of  tba  outlat  tonnal  and  alawlag  tba  Istarior  of  ana  of  tba  Istaka  atruetura  ualla 
Is  os  lomtarad  condition,  bt  tba  tlmo  of  tba  laapoctlas  antomatle  aeraaalag  doalcaa 
uara  balag  isatallad  In  tba  Istaka  walla  and  as  a  part  of  tbla  work  tba  baarlng 
braekata  for  tba  gata  oporatiac  ahafta  wara  balng  rohabllltatad. 

Cora  drlUlnga  of  tbo  eecurata  is  tba  Intarler  of  tba  Istaka  wall  obtalaad  from  tba 
drilUag  of  anebor  bolt  bolaa  for  tba  laatallatloa  of  tbs  aeraanlng  dariea  abowsd 
tba  ooncrats  to  bs  la  ozoallaat  sondltloa. 


Tbs  two  obsarrmtlaa  walla  originallf  laatallsd  Is  tbla  dam  aro  ae  longar  uaabla  and 
no  lafoinatioa  on  rseont  obasrrstloa  woa  aaallabla.  Fraolaa  loaala  wara  takaa  on 
tba  top  of  tbs  daa  at  fraquast  Istsrrala  latll  1957  and  again  la  1973«  Xbsaa  tbewsd 
a  ssttlamont  of  about  1^  fast  la  1973  «ltb  about  a  third  of  tba  total  ssttlaaont 
oeeur.-lng  batwaan  1957  and  1973,  *  parlod  wbaa  tba  rasarrelr  ws  at  a  ralatlTalr  low 
loral.  Obis  dam  was  onginallr  daslgnsd  with  a  2  foot  saabar  to  allow  for  fattloBaat 

Mr.  Manta,  tba  iasistant  Suparlstoadant,  aaeoapanisd  us  oa  our  laspaetion. 


KS/Js/rk 
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cr  3;,:; 


0I31B3CT 


Sutslttad  ^ 


Dae  No. 


■■■•  of  Ite  Quobbla  "Winoor*  Dm 


Soo  oloo  te  No.  2-8->)9-1B-  teobMa  SfUImt  t  No.  2-8-309-lC  GoodBoucb  SUca 


lioeotlnm  TOpo  Sboot  No. 


tlMO.  Met. 
Coordlootoo  N 


Protldo  8^  z  U*  la  eloar  aopr  ef  toipo  aap  with  loeztieB  of 
Dob  eloarlj  ladlestod. 


eoaa  fra  V< 


about  2500  ft.  (t  Bllo)  aorthorly  fra  Sto.  9  op  "*■*  M.  -  rood  tool  etordos 


Voor  huUt  19 


Tooz/a  of  aubaaituant  npaln  1970 


furpeaa  of  Da:  Votar  Supplr , 
Rood  CoBtrel  ______ 


Merootiaaol 


Irrlco'S^BB  . 


IB6  aq.  ol.  ploa  Ualtad  dlTeraloo  fira  Kora  BItot  wotarahad  of  96  aq.  ■!. 
Oralaaca  Orao:  dd*  •***•• 

Trpai  Cltr,  B«a.  •  lad.  Oonaa  Ma.  SuburbOB  ____  Bnral.yaaa  Ig 

Need  *  Scrub  Laud  BSN  Slopa:  Staap  ISS  Mad.  79  SUjst  10* 


Boiaal  PoDdisc  araa:  - 

Zopewdoaott 
SUtad  1b:  faa 


aeraa;  Ara.  Daptb 
gala.; 

' _ apprac.  ImtwmT  Staraga  Araa 


No.  ad  tppa  ef  dwalllaga  loeatad  adjaat  to 
l.a.  auoaar  boaa  ate.  O&lr  raaldaeaatf_« 


or  raaaradr 


Wraana-iOM  ef  Daw  laogth  2600  ft.  haz.  Haight  166-  ft. 

_ _ _  25  to  top  goanlcaapt  utaa 

Praaboard  --  .«  n* 

Slopaa:  Opatraa  Paea  Vawaa  It  to  1  to  6:1  rlprao  _ 
OOMBatraa  Paaa  Yarlaa  2:  to  2  6/>il  turf 

Width  aereaa  top  3*  V*  -  patad  roadaT 
Saa  akatehaa  attaehad. 
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a&. 


-  2  - 

On  No.  2-8.'»9-U  < 


CluaifloatlQD  of  Dan  br  Mattrlal: 

^  Cone.  Hmout  Stona  Naaeory _ 

^<lramj.e  flli,  amhantoant 

Tiahar  ReekflU  ______  Othar  Coneyata  eoao  ■nail 


Daa  ^rpa: 


Qrayltr  Z  Straiafat  r  Cuz^ad.  Irehad 
Orarflow  Noa-o«arflow  * 


Othar  illaht  eorra 

at  aaat  and 


a.  Ooaenptloa  of  praaent  land  uaa<a  doiAatraaa  of  daa: 

^  *  rural;  1°  8  nfeM  davalopad  Tllla«aa  of  BaodaTtlla  k  Ihraa 

B.  la  thara  a  atoraga  araa  or  flood  plain  doHoa'Maa  of  dan  ubleh  Blaara 

eo<^d  aeeonandata  tha  iapoundawnt  in  tha  avant  of  a  eooplata 

dam  failura?  Zaa  Ho  T 

C.  Charactar  Downatraan  Vallar:  Narrow  l  Wlda  _____  Ooaalopad 

Itural  90*  Urban  _____ 


10. 


Riak  to  Ufa  and  proparty  ia  aaant  of  eemplata  failura.  aSaa  nota  balew. 

No.  of  paopla  3ar  2  -  5)0  bafora  Chieepaa  Biaar 

Ho.  of  boowa  30^  bouaaa  bafora  aiUacaa  of  Bondarilla  t  Ihraa  Hiaara  >  aay  2  -  300 
hoorna  bafora  Chieopaa  Biaar 
No.  of  buainaasaa  ^^woroua_ia  aiUagoa 

Ho.  of  iaduatnaa  light;.jgnufaoturlag  planta _ 

Ho.  of  utilitlat  ^ 

^ananiaaion  linaa 

Bailreada  Baatm  a  a  y«xMBt  Cantral  a.  B. 

Othar  dama  Bondaallla  Unoar  Sam  Ho.  >7>227-U  k  Boalaallla  Lowar  Dam  No.  >7-227.: 
Othar _ Stata  Plah  Hatehary  -  saazuua  tew  taighwaya  and  brldgaa  a^  Boota  9  Stata 


Natar  aupply  -  pela  linaa  for  talapbama  k 


Stata_ftah^l2  chary 
^ighHar 


A.tta^^^1|gteh^f  ^dmg^te  thia  form  abowmg  aactlon  and  plan  en  8^"  x  11*  ahaat, 

RCS/ak  *  *"*•’  Preparti  only  along  Swift  Biaar  eanaldarad.  Oamaga  ia 

Ittaelaaata  likaly  on  Chieopaa  Biaar,  alao. 

leoua  ?lan 
Skatehaa 
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DAM  NOa-a-30!>  |A 
auABBIhl'WINSOR"  r^AH 
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l-Mtl  no  2-  V-  309‘  I  iW< 
QUAB3(N  ViHSOC"  DAM 


o 


i  S!r%-  -  :  ' 


m.  ■■ 

4-|U 


s'? 

S  K  ^ 
m 

«o  <  o 
^ac  u 

“  5  < 

u.  2  o 


«s{«^  % 

i  1]  «-> 

^  1:  .51; 

•  I '  i  ■ v> 


'  ic  I  I  > 


;  K'\^ 


:  '■«  : 

5^ Vi '  ii«'^  j 

U  i;>  l<\  tiZ  I 

I*;  «■  'rt  r* 

•  •K  iai  .  S  ii  :?  -.^t 

LiJLiJ 


U!  , 


Xr\  i 


•\:  i 

^  i 

:!  •!  f  i 

LJIS  ! 


; 


4-1  |Vr- 

»S 

—  •  1« 

i  i 

s.  ?'■  • 


1^ 
i  4 

I 
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X>AM  N02-a-3o»-|A 
CiUA|3.t»IM*WINSO»:‘'  dam 


*».  s>  ■ 

4«M«  I,  »»j<  Oam  Mo  3-0-309-1  a 

at/ABBlM  ’WINSoi^*  |?AI1 


iiircr  L'  AFC.  HAM  Mo  i'-  h'jo'f't /\ 

OuAl'.blM'V/lMSDU"  DAM 


or  nZUDi  (ir  dn  tiwold  faU  aee9lrt«lr)* 


1.  Wang 
a.  Ibdmta_ 


3.  S«rtra_ 


aar  etaac*  m  lasd  naa  obaac**  (fMara  toralnfairt). 
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M  MO. 


.  2  > 

OOILaS:  oonzr  aOMDOLS  iB  ORMRXMI 

iauth  Mstaxly  and  of  dai^tiitatco  otxuBtiKO  for  otfdijaotat 
Mor  1  iMOtlaa  tad  Tjptijnd_JJ^_dljo#tot_gngu^ttJfl_ojjtltt_tunnoij^________. 

Ce(Aala.J[oo_(  BtIfc_^t|to_*«lt£o_jnd_»Jldojr«lvoj__^______^_______. 

intaaotiB  tfcantl  X  .  •  Oporoti'vo  Too  X  Me 

Ca— Btiitll  in  BOBd  oonaitlon  oar  ■Ji.e.  oortonnol. ' 

Mo.  2  Loootln  nd  traoi  ioo  QMOhBld  Soiaioav  Poo  We.  2«4-301-ia 

C«t»nlj  ft  T»bo«  flaoh  Boatdo. 

Ifcauol  *  OpoooddTO  Too  t  Me 

Cfl^Mtoidloof  eooeoQo  In  deep  ooU.  too  Ooo  Mo.  2-d-30^ia  roeeot. 

Re.  3  tad  ‘f»M»*>e|lliyr  telll^v  1200  ft.  io<ith  eoeterly  ef  end  ef  dao. 

Caartrele  **  Twot 

tateodtle^^__.  )taBol^__.  OporotlTe  Teo__^,  Me 

treat  of  otaiiliery  aptUoav  (  ft.  aM«a  teaerveir  flao  lino  or 
CmBrtot  oBeut  17  ft.  Boleo  teo.feenlioont.  -  . 

OMMdcMd  Mreaodt  Too  X  .  Re  .  Oporetdoo  Too  •  X  .  Me 
Ccaaodtor  See  We.  1  oeeto-Ieoer  iattko.,  . .  -  . - - 

SAM  OmMAM  FACE:  31oee  te  3ii _ ,  Doptb  Mdtor  at  Boa  X52'  3 

Matarlal:  T«T  kuad  •  &ooe  .  leek  mi  X  .  lfcaoorT_^.Wood__ . 

■  18'  thlsk 

Otkar  3  tteroo  e«  ileeo  * 

CMltlea:  X.  Peed  X  3.  Ikjor  loeolre 

2.  maar  Boeolro  4.  Orcwt  Bopoixo 

Ca^Mtoi  *11  oleeet  ooeoored  otoBle.ellenoont  end  erode  toeeared  eeod. 


out  OaWBISEtX  ncsi  Slaao  t.i  i  k/oti 
Rataoiali  TerTj^^.  Broah  *  ttooo  .  look  Wll 
otkar  7  Ootoo  an  olw.  .1—  Inotollod. 


Ceaddtloa:  1.  flood_J5i___.  3»  **4*  lopa4»o______« 

2.  Waer  lopaire _  *.  lapoixo _ . 

C— OBtMt  tecooi  reed  te  eow  heuoet  outlet  .tytgtiiroo  mm  hoBitmlnti  nf  ehteonao 
aauaduot  ereaaaa  oleeo.  Sloe*  aeeaarod  atadla.  _ t 
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OtU-W.j 


asassics  snuucr:  toMi>hu  t««  .  h— dn 

Eslclrt  ibora  Bemtl  a  yt. 

Witth  7011  «  -  Ft.  B«id>rt  ^  tn  a  yt. 
Coodltlaai  X.  Pood  « 

2«  taaar 


■aaonry  Mir 


3«  Mdjer 
4.  Tb^aat  Rapdlr* 


UAisit  izm.  iS  me  op  hbucsior:  yt.  ttoM. 

top  Pm  1  F  J..  Frmeipol  SpUlanor 


NoimI  nrMbe«xd_ 


SQMttIcr  Of  XXSIOBIZHS  WllU: 

Qrowtli  (firoM  Md  arooh)  oo  Fahontenont  Wniw  fnjid. 

Bottom  ad  Wahouto  dgna  fauna. 

Nona  found.  Hotot  psiciaa  lovols  in  1970 
Omoco  to  SlepM  or  Top  at  Pm  Mhunia—nt  h««  —ttlod  l4’S. 


drolnooo  iTOtM. 


Craekad  or  nwaparl,  Haaeorr. 


Bridanea  at  Sanaa  ■! 
Brtdoea  at  tlortad  We 


ttoala  Mona  found. 

taah  tai/ar  Ottarla  Tf-iHuj  now. 

doaod  or  Blookad  Bnilliiay 


APPENDIX  B-23 


r/iP.ai  cosnnioN: 

1 ,  Si>fl  X _ , 

i..  Itaor  rasalrs  B«€d,nl 

*,  CaaJlti anally  oaf*  -  stLjer  r»p«ir»  B—dad 

I*,  ansaft _ 

KMcrralr  Igpavn-tTfnt  ae  Xsscar  aSata  (tsplala) 
SaaisBand  raeovtl  f«a  i=apcetioa  litt 


l».>ai2-  iSD  PSateZUEOtS:  (PulZy  tesuia) 

Thla  la  tha  aaln  da*  foniinq  tha  QtaMin  Raaarvelr.  It  la  an  aarthan  aabantaant 
alth  a  eancrata  ealaaan  eara  aall«  Tha  aManlaant  la  2(00  faat  lang  and  15S*  •  high. 

Tha  rlptap  atana  ahall  on  tha  udatraaa  aid#  appaaaad  atafila  aa  did  tha  turfad 
alopd  of  tha  daanatzaaa  alda.  Soaa  alight  aaapaga  aaa  natad  Out  did  net  appear  ta  be 
af  any  hazard  to  daa.  It  aaa  net  poaalbla  on  thla  Inapaettan  ta  vlae  tha  Interior 
af  outlat  tunnel  er  Intake  eella  but  all  eatarler  eurfaeaa  aera  chaehad  and  appeared 
good. 
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Qtt>bbin  Dilc«.  Wimor  D«m  *nd  Soil2w*v 

Th*  grua  esvar  on  th«  aabankmant  iermisg  the  dika  was  aotad  to 
b*  o.  k.  Tba  tea  araa  ot  tha  dry  tida  was  in  good  coaditioa  and  dry. 
Tha  read  on  top  oi  tha  azabaekmant  was  ia  good  eohditioa  and  there 
was  no  evfdance  ol  sattlamant,  suakan  areas  or  cracks.  Tha  rock 
fill  slopa  on  the  reservoir  side  of  tha  dike  is  in  good  conditioa. 
Water  ia  storage  was  observed  to  be  quite  low  but  appeared  to  be 
higher  ia  elavatiOB  than  at  the  Hate  ol  tha  previous  iaspectioa. 

Tha  main  dam.  Winsor  Dam.  was  noted  to  be  in  good  condition. 

Tha  tarl  cover  on  the  downstream  slopa  was  good.  Soma  areas 
apparently  are  being  re-loamad.  traatad  and  saedad.  The  toe  araa 
^  this  main  dam  sens  dry. 


The  rock  filled  porHoa  ol  the  main  dam  on  tha  reservoir  side  was 
in  good  condition.  Tha  road  across  tha  was  o.  k. 

The  spillway  structure  was  again  observed  to  be  complataly  dry. 
The  spillway  has  not  bean  wet  lor  many  years.  However,  the 
level  ol  water  observed  this  year  is  at  the  entrance  to  the  spillway 
lorabay  and  thus  is  the  bigheat  noted  ia  many  years.  The  stone 
masonry  ol  the  spillway  and  the  crest  were  observed  to  be  o.  k. 

la  &e  opinioa  of  the  undersigned,  the  dam,  the  dike  and  spillway 
are  ia  the  same  good  conditioa  as  previously  reported,  and  are  sale. 
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ILII  ». 


aaaasi  miLB  aoHOiou  «■)  auuDauM 
*0.  1  iMuttea  nd  Tntt 

Ktie _ 


Jaa  Zaapaetlaa  Bapart  far 
■Hiaaar  Sib*  Be.  2.3>309>1A 


Opantlva  Xaa 


Va.  2  Laaat&OB  and  Ttaai 

Cacttnla  *TPa>_ 

.tta_ 
itat 


OparatlTe  Taa 


Be.  3  LeeatlaB  aad  ^pai 

CaBtrolj__^_,  typa!_ 
intnaatle _ 


OperatlTa  Yea. 


..  »»_ 


SrawdaHB  preaaBt  Yaa  t  .  Ho  OpantiTa  Yaa  He. 

n  Saa  Itan  6  aub.  X  -  Wtaaer  Paa  Inaatetlen  Report 


DIN  OTSnfflW  ?ACE:  Slaaa  1  te  •j.ZT 
Hatarial:  PgY  Bruab>  Y>aaa. 

OtSar _ 


*RaaeTTelr  flaw  lisa  at 
Daptb  Viater  at  Ito  eraat  ef  dec  -  a,.  330 
Cut  malta 

.  Seek  fm  Haaoia7.L.»9od^_. 


CaBdltdea:  1.  Qeed. 


2.  Maer  Sapalra. 


Najar  Sapalra. 


SkiaBt  Sapalra. 


I  *  At  tlaa  at  iiatar  abeot  10’  ta  12'  below  e;^at  bT  irinua-r- 


OUI  DOUBOBW  nai  Slapa. 
Matartali  teY 
Ottar _ 


.lil. 


.  ftruab  ft  ‘Braea  Seek  nil. 


Cat  iriBlta 
Maaearr  X 


CaadltteBi  1.  Qaed 


2.  Itlaar  Sapalra. 


Najor  Sapalra. 


Skvaot  Sapalra. 


itai  ttla  aplIlaaT  haa  aet  frmetleaad  fer  Taara . 
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DiailD.  2-3-f09-12 

i 


BEBaWT  snuuur:  iartiUbls  Y««  .  M— d«d  Mo  ■ 

HaKItt  itam  Maiml  Wtf>  6  yt. 

obJUBttX 

20Q-  _  yt«  Balatrt  _3  -  Mfonry  wlr 

CeodltiMt  1.  OBod  I  3.  Majer  HmIct 

a.  Wasr  Bwlr»  4.  (k^Bt  a— lr« 


Bf  1  S—  ahaat  Ho«  6  et  akateh  with  daaerlptiop  ef  W«"«"r  Dm 


© 


la  Pt.  itetra^ 


(USER  XZVEL  il  TQ4E  OP  IBSIECncai: 
lop  Dta  I  F<X.  Prlairlpal  Spi1Iii«t 

_ 12  ft.  balow  erast  of  thla  a(»lllway  eraat 


Honaal  Praaboard 


JO. 


Pt. 


soauar  op  uaramcias  aois): 


Aalaal  Wii—mia  aod  Waaiiauta  Hene 

Oaaaca  to  Slopaa  or  TOd  of  Da«  Sana 

Cbpokad  or  Saaaaad  MusBrr  Pooa  feoid 

Btldaaea  of  Saapaca 

Heaa  aaaa  •  ae  uatar  ia  approaeb  ehamal 

taldanea  of  **T*"t_ 

Kona  aaan  -  no  awtar  la  avoreaeb  efcasaal 

Laaka 

Neaa  aaao  •  oe  aatar  la  approach  chaBaal 

% 

bpoles 

Noaa 

baah  and/ar  Qabrla  TaaiatMaa  PldW  loBa 

OoMad  or  Bloofcad  SbIUmt  Itaoa 

Ottar 

, 
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n»a  m.  «-a-3a9-i» 
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.  ^  . 


OVBUU.  OOHBmaH: 


1.  _ . 

2.  msar  raptln  otudaA 

3.  CoaoitleDklJly  %*(•  -  tmjer  mura  a— dad 

4.  Ch— /a 

5.  Baaar*^  laveuBdoant  ae  laodar  azuta  (atplam) 
liiinnianrl  raaeval  item  isapaetlm  Ulat 


RtttiBCS  iHD  XEBaMe!IQ.tZIa^S:  (fttUr 


Thia  la  tha  ovarflow  aplUmy  tar  tha  auatoUa  Saaarvslr  aad  la  Xoeatad  BortfaMaatarlr 
froB  tba  twatarlr  and  of  tiu  Uiaaer  Dam  about  1$00  faat.  It  eoualata  of  a  alda 
ebaasal  aplUwar  atroetura  vitb  vraaita  ateea  aBaosrr  walr  onat  370  faat  laac  with 
ita  eraat  at  alavatloB  530  or  at  tha  raaarvolr  flow  Uaa  alavatlsa.  ttara  la  a 
ahort  39  3/^  foot  loot  woir  aaatioo  with  tha  iraalta  atona  aaaonzT  wol3a  eroat  at 
alaratloa  5Z8>0  bat  with  prerlalona  for  atop  loca  to  alaaatloa  530.0.  a  pletoro 
of  thla  pertloo  of  tha  aplUwaf  wolr  la  attaehad.  ‘Ola  walr  wall  rarlaa  ia  halibt 
with  a  BaTlMai  of  voiad  13  faat.  Tha  approach  ebasaal,  tha  alda  nharaial'  tovoch 
and  tha  dai«atraaa  alopa  ora  all  la  rook  aBoaaatiaB. 

At  tha  tlaa  of  the  laapaetlaB  watar  la  tha  raoaraoir  waa  balow  to  aloaatlaa  of  tha 
bottoa  of  tha  approach  ehasaal.  Mr.  Mallia,  Aasiataat  Soparlataadaat,  lAe  aecoapoBlad 
oa  aa  ear  iaapaetlaa,  aold  that  laat  roar  waa  tha  flnt  tlaa  la  aoar  yaara  that  thara 
waa  oofflelaat  watar  la  tha  raaoraolr  ae  that  a  beat  sould  Mtor  the  opproaoh  rharmoT 
oad  that  ao  water  had  flowed  e*or  apUlwar  walr  wall  olaea  19&. 

the  Onahlrtn  SpUlway  oppacrod  to  bo  la  ozeallaBt  aaodltlea  wt;th  all  the  aaoeeiT  of ' 
tha  oroat  tad  apUlway  wall  wltheat  aax  oaldaaeo  of  datarleratiaB.  aot  oaaa  a  aertar 
Jeiat  raqolziac  pelatlac. 


»a/ja/yk 
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Tmt/*  of  mbMoiMBt  npaln  Onteow 


farpoi*  at  Dams  Vaxar  Supplr  X  .  Itowatltwl 

Rood  CoBtrol _  IlTlJitlflB _ 


1B6  «4*  oilM  •  Plua  Uolxad  dinnlsB  fres  'adr*  BlT*r  -  vaxcraM  96  tq*  idlti 
Dnlaac*  ins;  dd*  aar**. 

Trvai  City,  Boa.  *  lad.  Diaa  Baa.  ___  Suturtaa  ____  airal.yaaa 

^toad  *  Scrub  Uad  6»  Slopat  Stacc  15*  Nad.  75*  S14«bt 


36.0  aq.  al. 

l1  Paadiac  draai  2*,7D*  Aaraai  Atc.  Oaptb  _________ 

k.«  wiii._  Naz.  vatar  daptJ 

Xavai^teaat]  012  (ala.;  * 

SUtad  1B>  Tea _  Na _ ASVrac.  daawt  Stertfo  Araa  , 


P?ri5?: 
aara  ft 


R*nTrp*rTf= 

jggj^ggjgjjgjj 
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OA  I  I  N/»  t;  .i.rj  I  /; 
clu/iBUif*  :irni.v.A, 


TttAC-f 


APPENDIX  B-35 


APPENDDf  B-36 


ESHSOTI7E  OmCE  OF  CrTTaonESTJU.  AFFAISS 
lEPilffiffiOT  CFQTfTaOGlESTJU.  QniLIH  SSOH. 
OIVSIDN  OF  WilEDWiZS 


ffatrepeiieaa  Olatxles  ComaiMsion 
aiadMor  0am 
Kava  Hoad 
Oalebartom,  ma. 


W^ii/ua,  35mUam>  1304 

march  3.  1977 


i 


Mat  iaspaetiai  0am  12-9-309-10 
OaaJibia  SpiXlway  Ata 


Oaaz  Sir: 


Cn  march  23.  1979  ,  an  &gin*ar  fm  tha  Kasaaebusatta  DaparSiant 

of  Fublle  \hrkt  aada  a  vianal  iaapaetion  of  tha  abeva  das.  Ctr  raeorda  isdi- 
eata  tha  oanar  to  ba  macropolitaa  Distriec  CamiaaxoD  .  -f  thu  laforsation 
la  Iccorraet  aUl  jou  plaaia  ootlf?  tbia  office. 

TSm  Inapaetion  «aa  aada  la  aeeoTdaesa  vlth  the  provitloea  of  Chapter  253  of 
tha  Xaaaaehttsatta  Oaneral  i,ama  aa  aser.dad  (CacsSafat7  let).  Chapter  706  of  tha 
Acta  of  19'^  txaRsferred  tha  Jurladletlan  of  the  ao-ealiad  "Saaa  Safety  Prosraa'' 
to  tha  Coonlaalesar  of  tha  CopartaoRt  of  SaalTonaeDtai  QoaXlty  ahiiaaoriac. 

tha  results  of  tha  iasp action  ledleata  that  this  ita  la  safe;  houestr,  the 
followihc  eor.(iitlona  wars  noted  that  require  attastlon: 


sa  KBnuua  mo  Mcomtameaxoms  am  xrrzuz  szor. 


Vs  call  thaao  eer.dltleaa  to  your  attertlon  boforo  they  baceos  sarioua  and 
-vors  axpar.slro  to  eerrsct.  Vlth  any  eorraapondanea  please  Include  tha  onabar  of 
tha  Can  aa  iadleatad  abara. 


AHe:  Chief  Er.(lnaar 

00:  franeia  J.  rosy 
Knaaall  Sails 
Sopc.  ffoahhin  Oaaarvoir 
m.O.e.  miodaor  0am 
mara  seed 
Omleharteam,  ma. 
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i 

mvuua  Aim  ncaaiBmTTOKS 


Thit  ia  «ti  omttlau  (piXIway  /or  Quotibin  Jtosarveir  ^uiit  ot  granieo  seeao  auonry 
aad  is  370'  long  trith  its  anat  •Jovaeion  <e  330.0.  Tbxa  apilit/ag  runs  ia  a  oorUwriy- 
aootbmzlg  dizaetien  and  at  etia  nozthazlg  and  timza  is  a  ahozt  apilluag  34.5  long  roaaiag 
aaat-oaat.  TOia  apilloag  ezasc  is  at  alavatioa  539.0  wita  pzoviaiona  toz  atop  logs  to 
alavatioB  530.0.  Ona  atop  log  ttaa  ia  plaea  at  tima  ot  iaapaetioa  t/itb  aataz  ovaztoppiog 
this  atop  log  10"  to  13“  or  Jure  S'  bmlait  czaat  ot  oaia  apilliag.  This  is  tOa  tizat  tioa 
aiaea  1561  that  tha  wataz  laval  ot  zasarvoiz  has  zoaehad  this  alavation. 

Mr.  Ooaald  Slongwhita  of  tha  H.D.CO  Pinaoz  Oaa  taadgoaztaza  aeeoaipaaiad  tha  iaapaetioa 
tout.  Ba  atatad  that  eiia  aaapaga  tzom  tha  apillwag  dxopnall  oould  ha  cloaaly  ehmekad  and 
tha  aaaaazy  Jaiats  mtald  ha  iavaadgatad  as  soon  as  taasihla. 
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r  -r  -if^ 


I 


'  WCROCOPy  RESOLUTION  TEST  CHART 

HAIIOmi  Bimuu  Of  ST/®a*a,-H53-» 


f 


LOCmOMi 


of  On 


Mom.  loot. 

lepo  Shoot  Bo.  11  0  .  CoordlaotM:  B  >70.100 


..  ■  tn.ana 


Ooto 


Xnapootod  w.  -  OnMoroh  W.  X9T<.  Loot  laoBootlfla  ,  a-a6-7>  . 


aasa/is  m  at  Mo>oh  n,  1976 

.  Bog.  of  Doodo_ 


ino.  loop.  Z.  tar.  CoBtoet 


1,  Motropolltoa  PUtrlot' Co^ooIbb.  Mlaoor  On.  Waro  Id.,  Bolohorten.  Mom. 

Rooo  St.  «  Bo.  Ci^/toiai  Stoto  Tol.  £7* 

2. _ 


St,  m  Mo. 


Ci.tr/Iatn 


itoto  toX.  No.” 


liitr/Taw  Stoto  tol.  Ha. 


“ST  »  >*<»• 


CUtEDC^Bi  (if  osr)  o.g.  owporlstOBlOBt,  pUst  aoMtor,  oppoiatod  tap 
obooBtoo  ouBor,  oppoiatod  tap  ailtt  omon. 

SoporiBtaadMt,  ^otatata  aooorToir, 

K.O.C.  «  Wlaoor  Dob.  Woto  IM.»  lolcbortoMB,  Hmo. _ 


St.  ■  Mo. 


Cltp/To 


Stoto 


TOl.  He. 


QlSgl 

Mo.  of  Pletwoo  DokoB  Mago_.  SkotehM  Soo  dooeplPtloB  of  On. 
noBO,  Mhoro  At  MJ.C.  Offleo  ot  ftiobtaia  loMomtori  -  tfiaoor  Dn. 


lUBS  OP  EUABDs  (if  dn  otaiild  foU  oo^lOtolr)* 

1.  Maar _ 5.  J 

2.  Modoroto  1.  1 


Z 


). 
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I 


.  I  I  !  !  «  tf  r  3  ? 


DUf  MO. 


i 


. » . 


_ 

•7/S3JiI£.  liOWIITIOWa 
!• 

Z.  Stisar  rapiin  tiaifU  T 

OattattiwllT  -  n^er  rapaira  aaadad___ 

aaaaraaif  i^^o-Adnet  no  loscar  aAota  (rrpUIn) 
■aaoMnd  mbtiI  ftaa  loopaetiea  lilt 


'  :iO^U»S  iSD  RBCOtOI&kZCOnt  (ruUy  BsUla) 

IMo  ia  m  avarflaw  adllaar  for  <teahWn  laaaiaalr  bollt  of  cmalta  steBa 
aiaiBiry  aart  ia  370*  lone  «ith  its  ataat  aXavatloa  at  530.0.  Qtla  apUlaar 
raw  ia  a  aBrtbMFly-.aaBtharlr  MraatiaB  aaO  at  tha  aartlMrlcr  a«l  tteia  ia  a 
atort  aplUanT  >^.5  Xaot  rawlac  aaat-waat.  thia  aptUaar  araat  ia  at  alaaa- 
tiaa  SaS.O  attt  proriaioaa  for  atop  Xopa  to  olotatlaB  530.0.  Ona  atop  lac 
aaa  la  plaaa  at  tiaw  of  iaapaattaB  nitft  aotar  orartopplv  tfeia  atop  lot  10* 
to  U*  ar  Xot  6*  tolao  araat  of  oaia  apUlaar.  Ihia  ia  tho  firat  tiwa  aiaea 
1961  that  tfeo  aatar  loral  of  raaoiaair  haa  raaaPad  tfela  alaaatiaB. 

Nr.  OanaU  SlaocaOlta  of  tfeo  N.S.e.  Viaaor  Baw  ■aaCqaartora  aaaoopaaiaC  tfea 
laapootioB  taor.  la  atatad  tfeat  tfea  aoapaca  fraw  ^  apiUMT  CtuimII  oaaU 
feo  Tit— abaakad  aad  tfea  amuT  Joiatta  noold  ba  lattaattcatad  aa  aaafe  aa 
foaalhlo. 

Ihia  apUlaar  aotwtiira  appoara  feaalaally  aoaad  aod  aafa  at  tlaa  of  laipaarion . 


BS/?k 
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C.  QuahMn  PUc«.  Winder  Dm  and  Spillway 

Ik*  gT*M  «av*r  OB  th*  «ab*aiim*Bt  fsmiiag  tk«  dik*  wu  setcd  to 
b«  o.  k.  Ik*  to*  *r**  of  ttt*  dry  aid*  w**  is  good  cowditicB  and  dry. 
Ik*  r**d  oa  tap  of  di*  •iT>b*akm«nt  «»*•  is  good  eonditioB  And  th*r* 
^■o*  oo  *vfd«ac*  of  •*ttl*m*at,  atakkaa  *r*as  or  eroeka.  Tk*  rock 
mi  alap*  OB  th*  r*a«rveir  aid*  of  tb*  dik*  la  la  good  coaditleB. 
Water  iB  atarag*  waa  ohaorrad  to  b*  gait*  low  but  appoarcd  to  b* 

.  hij^ar  la  olovatfoB  thaa  at  th*  Ust*  of  th*  provioua  iaapoetioa. 

Th*  floaia  daat.  Wiaaor  Dam,  waa  aotad  to  b*  ta  good  coaditloB. 

7k*  torf  eovar  oa  di*  downatraam  aiep*  waa  good.  Soma  araaa 
apparaatiy  ax*  baiag  r*-loafn*d.  traatad  aad  aaadad.  Tk*  tea  araa 
of  Oia  maia  daa  waa  dry. 


Th*  rook  miad  portiea  of  th*  laaia  dam  oa  tha  raaarvoir  aid*  waa 
.  ia  good  eoaditiaa.  Th*  road  aero**  tb*  dam  waa  o.k.  ’ 

Tho  apUlway  atroctar*  waa  agala  ohaarrod  to  b*  eompletaly  dry. 
Th*  apUlloay  haa  aot  b**fi  or*t  for  maay  yaara.  HOw«v«r.  tha 
1*0*1  of  watar  obaarvad  tfaia  yaar  ia  at  th*  aatraaea  to  the  apillway 
forabay  aad  tbua  ia  th*  highoat  aotad  ia  BMay  yaara.  Tb*  ateae 

amaeary  of  th*  apillway  aad  tha  eraat  war*  obaarrad  to  b*  o.  k. 

la  th*  opiaioa  of  th*  aadarsiga'ad,  dt*  daxa.  th*  dik*  aad  apUlway 
ar*  ia  th*  aaoM  good  eooditioB  a*  praoioualy  rapertad  aad  ar*  aafa. 
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maukU.  coKsmoM: 

1.  I 

2.  Mtaor  rapaln  a— did 

3.  rnnrtlllflinT  *  adJar  npUra  midid 

4.  Ih— fi  • 

5.  iMMvolr  iape»teRt  ae  laagar  mata  (npliia) 

Baaemad  Taaaral  ftm  iatpao'aa  Hat 


REMiBCS  iHD  RBCMODiXIOKS :  (BuUr  Bcplada) 


Thia  dUM  elaaaa  a  iraa  wiatarly  abast  otlaa  ot  tba  Viaaor  Oaa  lad  elaaai  oft 
ttiB  baad  of  tba  atanr  %aaic  tailor*  Xt  la  a  fall  brdraulie  fill  wbaatasont  135  foot 
blgb  tad  2600  foot  lone  ultb  a  eancroto  oaiaoeo  eoro  vail  froa  tbo  approxlaato  Irrol 
of  tba  ozlgtaal  craond  to  sovsri  badrock  alang  tba  eoatorllco  of  tbo  'taa.  'Q>a  ■obink'* 
■ant  opatroam  alopa  baa  a  riprap  aboil  la  good  oendltlaa.  fiu  dowatroas  alopa  la 
aatovod  uitb  a  oowad  turf  la  good  eandltiaa  ultb  anrfaeo  i«tar  and  aaopago  eostrollad 
br  a  draiaaga  arataa.  a  alaglo  aoodnli'ick  taala  of  raeant  origla  «aa  found  on  tba 
loHor  aoatbHaatarlr  portion  of  tbo  alopa  bat  Hr.  Mallla,  baalataat  Sopariatadost, 
aald  that  tbla  wold  bo  taban  eara  of  daring  apHag  aalatanaaea. 

Ibara  aaa  oil^aallr  aa  obaarratlaB  aall  naar  tba  eaetar  of  tba  daa  atiieb  «aa 
abaadonad  aroiad  1941  and  flUad  Hltb  loaa  ao  no  raeaat  abaazratlaaa  ara  arailabia. 

Prooiao  loTola  wara  takaa  along  tba  top  of  tba  dn  at  froqaant  latarrala  oRll  1957 
and  a  sat  was  takaa  la  1971 •  %asa  abawod  a  total  aottlaBaat  of  about  1^  fast  la 
1971  wltb  about  1/3  of  this  aattlanant  oeeurrlag  during  tba  parlod  froa  1957  to  1971. 
lUa  daa.  waa  origlnanr  daslgaad  with  a  2  feat  aaobar  to  allow  for  aattlaaaat. 


■CS/ja/tk 
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cr  x:; 

DISmCT  2 


autalttad  br 

Oat*  F»b.  26.  197» _ 


Dao  No. 

2J-309-IC 

ISiQCroici 

tfar* 

Van*  af  Daa 

Quahhln  *Goodaoucb  Olka” 

1.  tiaat.  S*ct. 

toc*tiaa»  fcpo  Sh*«t  Ho.  itt  Coordlaat**  H  bTt-Onn  E  non 

ProTld*  8^  X  11*  la  el**r  eepr  of  tape  aap  %ilth  laoatiai  of 
0«B  el*arl7  ladieatad. 

Aee*«*  froB  Kt* .  9.  obett  2i  ad.,  wtmrly  fran  V«r»  C«at«r  t-c  Ouabhin  P.nr 
Caaitarr  aortharlr  ti*  Qifltld  jtd.  about  SAO  oi.,  than  rlfht  ou  01b*  ad.  far 

SAP  gll*.  Raad  «p««  o»«^-  _ rHV.  tin***  t..w  OwNolr 


2. 

Y*ar  bunt  10-«6  - 


y*ar/*  of  aubaaquaat  itpairs  ?e?f> 


FiBDoa*  of  Oaa:  Vatar  Suppir  . 
Flood  Control  _ 


Saeraatioeal 


ZrrlSBtiaa , 


Other 


1S6  aq.  ol.  plua  lioltad  dlttraloB  fros  Uara  Biter  waterabad  of  98  ao.  ol. 
Oraiaac*  braa:  ot*  oi.  aero*. 

Cttr,  Boa.  *  lad.  _____  Dana*  Raa.  Suburban  Ibiral.Fug  19* 

Hood  k  Scrub  Land  Slop*;  Staap  US  Nad.  Sll<bt  __12£— 

5.  38.6  aq. 

Hoiaal  Foadlas  Iraa:  2*7.70*  Aaraa;  iaa.  Depth 

IspotaXbaBt:  *12  ftlllloa  jala.;  Max,  daptii  ^S!ei^?t. 

SUtad  la;  Tea  No  approx.  Aaewt  Storapa  area  nwicrniiT. 


Be.  and  typ*  of  dualUaci  laeatad  adjaeaat  to  psad  or  raaarroir 
l.a.  nnr  beaaa  ate.  Kaaldaneaa  of  oiparatlax  oartaenal 


7. 


DiaaBaloBi  of  Oani  laacth  21*0  ft. 

Slapaa:  Upatraa 


Naz. 


Eal^jt _ 

23*  to  top 


nraaboard  or  at  e^«t  nf  ipiUwaT 
Fae*  7an«a  1*  to  1  to  til  rira^n 


4bD4&mbb&^  utefi  AsliX 


OoiAfftrus  ytff*  y>rlM  2  to 
Vldth  aarooa  top _ ?*?/*-  potad  roaduay 
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J 


-  2 


8. 


8^ 


Clualflaatlea  of  On  ^  Matarlal: 


Xarth . 


CoBc*  Muanry 


BrtfrauUa  fill  — ‘■int-nin-: 
Tlab«r  BoeJrflU 


1  Ko.  2^-wo.ic 


Othar 


9. 


Oaafl  rt  pti  oil  ot  prMc&'t  land  uu^  douDStraan  of  dn: 
^■0°  <  rural;  _ 


C. 


daralopad 

Xa  tliara  a  aaoraca  araa  or  flood  dowaGaaa  of  daa 

could  aeeooaodaTa  tba  isqpeuadmaat  la  tha  aaant  of  a  coapleta 
daa  failure?  Yaa  Ho  i 

Quraetar  Oounatroaa  Vallers  Harrow  T  Wlda _ Davalopad 


Sural 


Urban 


10. 


atak  to  Ufa  aad  propartr  In  arant  of  eonplata  fallura.  *  Saa  aeta  balow. 
Bo.  of  paopla  5 

Bo.  of  boBoa  boBaa  -  17*  eottacaa 


He.  of  bualaaaaas  _J^a 
He.  of  iaduattlaa  Nona 
Ho.  of  utlUtlea  ___2_ 
Ballroada  Hona 


rrj» _ _ 

CltT  of  Boatoa  water  aupplr 
TTpa  acetrle  and  talaohap.a 

Eloetrleal  OanmlaaloB  liaa 


Otbar  dasa  Pappar  Mill  Pood  Daa  Ho.  2-8-309-2;  Baarar  Da  Ho.  2-3-309-3 
Otbar  ^_^outa_2_^_2l“*  *  t®*  roada 


U. 


Ettaeb  Skateb  of  da  to  tbla  fen  «*"«*< "f  aaetion  aad  pla  a  8^”  z  11*  abaat. 


SCS/afc 

Ittirhanta 


*  Slab  to  Ufa  aad  prepartp  onlr  on  Baarar  Brook.  poaalblUtr  of  aztanalaa 
daBaca  alone  Vara  SlTor  la  Palaar. 


Loeua  Pla 
Scatebaa 
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API^NDK  B-5X 


.-I>IICI  JNI  I  M.  ij  i\|;uho  J  ll-JOtMfl  — -IN31>ll  iV0rij  j 
2  ^  CINf  hJJ .:)() 

iirD'u^r 

.  { tu-i/u  N  j.)  ‘inoiA3>i  ^p)/ 

•  [/  vfrmriijfvi :  . 


')\  f^c  '\'r'  ■(  )N  HXA I  )  )■)  Niv  invnh 


L-0C(J5 _ PLAna 
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»•  »-■ 


COr.'PACT  1,2  ‘"i£E.T  2 

36  SHECTS  IN  S£T 


9f 


i  I 

L  "c— 


LEGEND 

•-;>  fiftcli  •utcreft 
4|I  Btfrn^  iKtftion  »n4  rtiffr.bc' 

■'“'I*  Lmiitt  •f  •frttft  bntf  t' 
wMdctf  •re#  . 

•  •.  .  Siv«mp 

Pifhf 

“•••••  SuQ^rsled  borro<«  cf90» 

TP.  151  T*»t  pi*  tecotitr)  •!«<  r,*rf* 

Shoi^*  €«•»  B.D  •'»4  C  I*#*'* 

fvl{  htrr  Prrn  c»f*if(r'c£  wnff' 

•  pr^rnows  c«otr«rt 

CuU  J.K.L.MM^PondW 

d»^d  tif'ix;  **»f 

Mme  by  &*te«c' 

lH«»t  *'l'  b«  C0*^9‘«*t0 

o«0  r*c»r0s  cvonobl#  by  >7  I93t 
7>/i  0rtt  ts  rtierre^  ff 
€t>$rr9ttt»B  0f  ^^iiitnes  M^ser 
amfAtr  ,  #d/  /v  C»ttfr0et»r» 

^  $^r$ti0tn  m0r  M/i  jV//  /w^ 

^  m^trftft  »$th  tfMf  ittk  . 


■//•ny 


y.  *" 

M/w  •- 

Chnhuu  Bntn,  Citf  tm . 

CmHimln  m/  knrmmt  -  ^i^in  (hrmtrir  Sinft  mtrf  •  ifsrrrpf* 

•  ^r»/lrw, 

(k  r*»  0,4  trwn  $ntma  tf  Mr  «>w  Ur-  Zmtmrk- 

mmt  $tt  Suift  1,4  rr4  J  nMfrth^rtf 
I  4mr4$  tf  «r  Urrtr  fi,  mtttr^b  mt,  M 
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the  (master)  approval  sheet  on  _  . 

4.  If  the  report  requires  further  work  or  correction,  notify  the  undersigned 
as  soon  as  the  determination  Is  made. 

5.  The  cost  code  for  this  review  Is  ABA0107QQOOOOOO. 
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Chief,  Design  Branch 
Chief,  F  &  M  Branch 
Chief,  Water  Control  Branch 
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Chainnan, 

Dam  Safety  Review  Board 


,  1.  Attached  is  a  single  copy  of  the  final  report  for 
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2.  Please  ascertain  that  the  report  Is  acceptable  In  accordance  with  your 
Branch  connents  or  Instructions  given  to  the  Architect-Engineer  at  the 
Review  Board  Meeting. 

3.  If  acceotable,  retain  the  copy  for  j^our  files  and  be  prepared  to  sign 
the  (master)  approval  sheet  on  ^ 


4.  If  the  report  requires  further  work  or  correction,  notify  the  undersigned 
as  soon  as  the  determination  Is  made. 
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This  Phase  I  Inspection  Report  on  Windsor  Dan*  Quabbln  Spillway  ft  Soodnough  D1k( 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recomnended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  Jutigment  and  practice,  and  U 
hereby  submitted  for  approval. 


CHARLES  G.  TIERSCH,  Chairman 

Chief.  Foundation  and  Haterlals  Branch 

Engineering  Division 


Engineering  Division 


APPROVAL  RECOMHENDED: 


Chief,  Engineering  Division 


